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Description 

FIELD OF THE INVENTION 

5 [0001] This invention is in the field of antiinflammatory pharmaceutical agents and specifically relates to com- 
pounds, compositions and methods for treating disorders mediated by cyclooxygenase-2 or 5-lipoxygenase, such as 
inflammation and allergic conditions such as asthma. 

BACKGROUND OF THE INVENTION 

10 

[0002] Prostaglandins play a major role in the inflammation process, and the inhibition of prostaglandin production, 
especially production of PGG2, PGH 2 and PGE 2 , has been a common target of antiinflammatory drug discovery. How- 
ever, common non-steroidal antiinflammatory drugs (NSAIDs) that are active in reducing the prostaglandin-induced 
pain and swelling associated with the inflammation process are also active in affecting other prostaglandin-regulated 

15 processes not associated with the inflammation process. Thus, use of high doses of most common NSAIDs can pro- 
duce severe side effects, including life threatening ulcers, that limit their therapeutic potential. An alternative to NSAIDs 
is the use of corticosteroids, which have even more drastic side effects, especially when long term therapy is involved. 
[0003] Previous NSAIDs have been found to prevent the production of prostaglandins by inhibiting enzymes in the 
human arachidonic acid^rostaglandin pathway including the enzyme cyclooxygenase (COX). The recent discovery of 

20 an inducible enzyme associated with inflammation (named "cyclooxygenase-2 (COX-2)" or "prostaglandin G/H syn- 
thase IT) provides a viable target of inhibition which more effectively reduces inflammation and produces fewer and less 
drastic side effects. 

[0004] In another portion of the arachidonic acid pathway, physiologically active leukotrienes, such as leukotriene 
B 4 (LTB 4 ), leukotriene C 4 (LTC 4 ) and leukotriene D 4 (LTD 4 ) and other metabolites, are produced by the 5-lipoxygenase- 
25 mediated (5-LO) oxidation of arachidonic acid. These leukotrienes have been implicated in various inflammation- 
related disorders and allergic diseases, and thus compounds which inhibit 5-lipoxygenase are useful in the treatment 
of disease states in which leukotrienes play an important role. 

[0005] It is believed that selective dual inhibitors of both cyclooxygenase-2 and 5-lipoxygenase, which affect the two 
enzymes at low concentrations, will more completely and permanently affect the damage caused by the various dis- 
fo eases and disorders mediated by cyclooxygenase-2 and 5-lipoxygenase but without the gastrointestinal side effects 
associated with traditional NSAIDs. 

[0006] The references below that disclose antiinflammatory activity, show continuing efforts to find a safe and effec- 
tive antiinflammatory agent. The novel compounds disclosed herein are such safe and also effective antiinflammatory 
agents furthering such efforts. The invention's compounds are found to show usefulness in vivo as antiinflammatory 
35 agents with minimal side effects. The compounds disclosed herein preferably selectively inhibit cyclooxygenase-2 over 
cyclooxygenase-1. 

[0007] Compounds which selectively inhibit cyclooxygenase-2 have been described in U.S. patents 5,380,738, 
5,344,991, 5.393,790 and WO documents W094/15932, WO94/27980, WO95/00501, W094/13635, WO94/20480, 
andW094/26731. 

40 [0008] Compounds which inhibit 5-lipoxygenase have been described in U.S. patents 5,364,877, 5.302,603, 
5,234,950, 5,098,932 and 5,354,865, among others. 

[0009] Compounds which inhibit cyclooxygenase and 5-lipoxygenase have been described in U.S. Patent Nos. 
5,298,521 , 5,242,940, 5,234,939, and 5,356,898, among others. However, these previous mixed inhibitors do not selec- 
tively inhibit cyclooxygenase-2 and therefore still cause the gastrointestinal side effects which substantially reduce their 
45 usage and effectiveness. 

[001 0] The invention's compounds are found to show usefulness in vivo as dual inhibitors of cyclooxygenase-2 and 
5-lipoxygenase with minimal side effects. 

DESCRIPTION OF THE INVENTION 

50 

[0011] A class of compounds useful in treating cyclooxygenase-2 and 5-lipoxygenase-mediated disorders is 
defined by Formula I: 
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wherein A is a 5- or 6-member ring substituent selected from partially unsaturated or unsaturated heterocyclo and 
carbocyclic rings, wherein A is optionally substituted with a radical selected from acyl, halo, alkyl, haloalkyl, cyano, 
nitro, carboxyl, alkoxy, oxo, aminocarbonyl, alkoxycarbonyl, carboxyalkyl, cyanoalkyl. and hydroxyalkyl; 
wherein Y is a radical selected from oxy, thio, sutfinyl, sulfbnyl, alkyl, alkenyl, alkynyl, alkyloxy, alkylthio, alkylcarb- 
onyl, cycloalkyl, aryl, haloalkyl, hydroxyalkyl, hydroxyalkyloxy, hydroxyalkyloxyalkyl, hydroxyalkylthio, hydroxy- 
alkylthioalkyl, oximinoalkoxy, oximinoalkoxyalkyl, (alkyl)oximinoalkoxy, (alkyl)oximinoalkoxyalkyl, oximinoalkylthio, 
oximinoalkylthioalkyl, (alkyl)oximinoaikylthio, (alkyl)oximinoalkylthioalkyl, carbonylalkyloxy, carbonylalkyloxyalkyl, 
carbonylalkylthio, carbonylalkylthioalkyl, heterocyclo, cycloalkenyt, aralkyl, heterocycloalkyl, acyl, alkylthioalkyl, 
alkyloxyalkyl, alkenylthio, alkynylthio, alkenyloxy, alkynyloxy, alkenytthioalkyl, alkynylthioalkyl, alkenyloxyalkyl, alky- 
nyloxyalkyl, arylcarbonyl, aralkylcarbonyl, aralkenyl, alkylarylalkynyloxy, a\ty\ary\a\kemy\oxy, alkylarylalkynyithio. 
alkylarylalkenylthio, haloalkylcarbonyl, alkoxyalkyl, alkylaminocarbonylalkyl, heteroaralkoxyalkyl, heteroaryloxy- 
alkyl, heteroarylthioalkyl, heteroaralkylthioalkyl, heteroaralkoxy, heteroaralkylthio, heteroaryloxy, heteroarylthio, 
arylthioalkyl, aryloxyalkyl, haloaryloxyalkyl, aralkylthioalkyl, aralkoxyalkyl, alkoxyaralkoxyalkyl, alkoxycarbonyl alkyl, 
alkoxycarbonylcyanoalkenyl, aminocarbonylalkyl, N-alkylaminocarbonyl, N-arylaminocarbonyl, N t N-dialkylaminoc- 
arbonyl, N-alkyl-N-arylaminocarbonyl, cycloalkylaminocarbonyl, heterocycloaminocarbonyl, carboxyalkylaminoc- 
arbonyl, alkylcarbonylalkyl, aralkoxycarbonylalkylaminocarbonyl, haloaralkyl, carboxy haloalkyl, 
alkoxycarbonylhaloalkyl, aminocarbonylhaloalkyl, alkylaminocarbonylhaloalkyl, N-alkylamino, N,N-dialkylamino, N- 
arylamino, N-aralkylamino, N-alkyl-N-aralkyiamino, N-alkyl-N-arylamino, aminoalkyl, N-alkylaminoalkyl, N,N- 
dialkylaminoalkyl, N-arylaminoalkyl, N-aralkylaminoalkyl, N-alkyl-N-aralkylaminoalkyl, N-alkyl-N-arylaminoalkyl, 
aminoalkoxy, aminoalkoxyalkyl, aminoalkyithio, aminoalkylthioalkyl, cycloalkyloxy, cycloalkylalkyloxy, cycloalkylthio, 
cycloalkylalkylthio, aryloxy, aralkoxy arylthio, aralkylthio, aikylsuHinyl, alkylsulfonyl, aminosulfonyl, N-alkylaminosul- 
fonyl, N-arylaminosulfonyl, arylsulfonyl, N.N-dialkylaminosulfonyl, N-alkyl-N-arylaminosulfonyl, 




/ 



wherein Ar is selected from aryl and heteroaryl, wherein Ar is optionally substituted with one or two substituents 
selected from halo, hydroxyl, mercapto, amino, nitro, cyano, carbamoyl, alkyl, alkenyloxy, alkoxy, alkylthio, alkylsutfi- 
nyl, alkylsulfonyl, alkylamino, dialkylamino, haloalkyl, alkoxycarbonyl, N-alkylcarbamoyl, N,N-dialkylcarbamoyl, 
alkanoylamino, cyanoalkoxy, carbamoylalkoxy, alkoxycarbonylalkoxy and 
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R 5 



wherein R 1 is one or more substituents selected from heterocyclo, cycloalkyl, cydoalkenyl and aryi, wherein R 1 is 
10 optionally substituted at a substitutable position with one or more radicals selected from alkyl, haloalkyl, cyano, car- 
boxyl, alkoxycarbonyl, hydroxy!, hydroxyalkyl, haloalkoxy, amino, alkylamino, arylamino, nitro, alkoxyalkyl, alkylsulf i- 
nyl t halo, alkoxy and alkylthio; 
wherein R 2 is selected from alkyl and amino; 

wherein R 3 and R 4 together form a group of the formula -B-X-B 1 which together with the carbon atom to which B 
is and B 1 are attached, defines a ring having 6 ring atoms, wherein B and B 1 , which may be the same or different, 
each is alkylene and X is oxy, and which ring may bear one, two or three substituents, which may be the same or 
different, selected from hydroxyl, alkyl, alkoxy, alkenyloxy and aikynyloxy; 

wherein R 5 is selected from hydroxy!, alkoxy, alkylcarbonyloxy, arylcarbonyloxy, carboxyl, aminocarbonyl, alkylami- 
nocarbonyl, alkoxycarbonyl, acyl, and cyano; 
20 wherein R 6 is selected from hydrido, alkyl, aryl and aralkyl; 

wherein R 7 is selected from alkyl, alkoxy, alkenyl and alkynyl; 
wherein R 8 is oximino optionally substituted with alkyl; and 
wherein n is 0 or 1; 
provided Ar is substituted with 



25 



R 5 



when A is oxazolyl; 

or a pharmaceutically-acceptable salt thereof. 

35 [0012] Compounds of Formula I would be useful for, but not limited to, the treatment of inflammation in a subject, 
and for treatment of other inflammation-associated disorders, such as, as an analgesic in the treatment of pain and 
headaches, or as an antipyretic for the treatment of fever. For example, compounds of the invention would be useful to 
treat arthritis, including but not limited to rheumatoid arthritis, spondyloarthopathies, gouty arthritis, osteoarthritis, sys- 
temic iLpus erythematosus and juvenile arthritis. Such compounds of the invention would be useful in the treatment of 

40 asthma, bronchitis, menstrual cramps, tendinitis, bursitis, skin-related conditions such as psoriasis, eczema, burns and 
dermatitis, and from post-operative inflammation including from ophthalmic surgery such as cataract surgery and 
refractive surgery. Compounds of the invention also would be useful to treat gastrointestinal conditions such as inflam- 
matory bowel disease, Crohn's disease, gastritis, irritable bowel syndrome and ulcerative colitis, and for the prevention 
or treatment of cancer, such as colorectal cancer. Compounds of the invention would be useful in treating inflammation 

45 in such diseases as vascular diseases, migraine headaches, periarteritis nodosa, thyroiditis, aplastic anemia, Hodg- 
kin's disease, scierodoma, rheumatic fever, type I diabetes, neuromuscular junction disease including myasthenia 
gravis, white matter disease including multiple sclerosis, sarcoidosis, nephrotic syndrome, Behcet's syndrome, polymy- 
ositis, gingivitis, nephritis, hypersensitivity, swelling occurring after injury, myocardial ischemia, and the like. The com- 
pounds would also be useful in the treatment of ophthalmic diseases, such as retinitis, retinopathies, uveitis, ocular 

so photophobia, and of acute injury to the eye tissue. The compounds would also be useful in the treatment of pulmonary 
inflammation, such as that associated with viral infections and cystic ftorosis. The compounds would also be useful for 
the treatment of certain central nervous system disorders such as cortical dementias including Alzheimer's disease. 
The compounds of the invention are useful as anti-inflammatory agents, such as for the treatment of arthritis, with the 
additional benefit of having significantly less harmful side effects. These compounds would also be useful in the treat- 

55 ment of allergic rhinitis, respiratory distress syndrome, endotoxin shock syndrome, atherosclerosis and central nervous 
system damage resulting from stroke, ischemia and trauma. The compounds would also be useful in the treatment of 
pain, but not limited to postoperative pain, dental pain, muscular pain, and pain resulting from cancer. 
[0013] Besides being useful for human treatment, these compounds are also useful for treatment of mammals, 
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including horses, dogs, cats, rats, mice, sheep, pigs, etc. 

[0014] The present compounds may also be used in co-therapies, partially or completely, in place of other conven- 
tional antiinflammatories, such as together with steroids, NSAIDs, LTB 4 antagonists and LTA4 hydrolase inhibitors. 
[0015] Suitable LTB 4 inhibitors include, among others, ebselen, Bayer Bay-x-1005, Ciba Geigy compound CGS- 

5 250 19C, Leo Denmark compound ETH-615, Lilly compound LY-293111, Ono compound ONO-4057, Terumo com- 
pound TMK-688, Lilly compounds LY-213024, 264086 and 292728, Ono compound ONO-LB457, Searle compound 
SC-53228, catcitrol, Lilly compounds LY-210073, LY223982, LY233469, and LY255283, ONO compound ONO-LB-448, 
Searle compounds SC-41930, SC-50605 and SC-51146, and SK&F compound SKF-1 04493. Preferably, the LTB 4 
inhibitors are selected from ebselen, Bayer Bay-x-1 005, Ciba Geigy compound CGS-2501 9C, Leo Denmark compound 

10 ETH-615, Lilly compound LY-2931 1 1 , Ono compound ONO-4057, and Terumo compound TMK-688. 

[0016] Suitable 5-LO inhibitors include, among others, masoprocol, tenidap, zileuton, pranlukast, tepoxalin, 
rilopirox, flezelastine hydrochloride, enazadrem phosphate, and bunaprolast. 

[0017] The present invention preferably includes compounds which selectively inhibit cycJooxygenase-2 over 
cyclooxygenase-1 as well as inhibit the 5-lipoxygenase enzyme. Preferably, the compounds have a cyclooxygenase-2 

15 ICsq of less than about 0.5 ^lM, and also have a selectivity ratio of cyclooxygenase-2 inhibition over cyclooxygenase-1 
inhibition of at least 50, and more preferably of at least 100, and inhibit 5-lipoxygenase at less than about 10 ^M. Even 
more preferably, the compounds have a cyclooxygenase-1 IC 50 of greater than about 1 fiM, and more preferably of 
greater than 20 jiM and have a 5-lipoxygenase IC50 of less than about 1 jiM. Such preferred selectivity may indicate an 
ability to reduce the incidence of common NSAID-induced side effects. 

20 [0018] A preferred class of compounds consists of those compounds of Formula I wherein A is a radical selected 
fromthienyl, oxazolyl, furyl, pyrrolyl, thiazolyl, imidazolyl, isothiazolyl, triazolyl, isoxazolyl, pyrazolyl, cyclopentenyl, phe- 
nyl, and pyridyl, wherein A is optionally substituted with a radical selected from acyl, halo, lower alkyl, lower haloalkyl, 
oxo, cyano, nitro, carboxyl, lower alkoxy, aminocarbonyl, lower alkoxycarbonyl, lower carboxyalkyl, lower cyanoalkyl, 
and lower hydroxyalkyl; wherein Y is a radical selected from oxy, thio, sulfinyl, sulfonyl, lower alkyl, lower alkenyl, lower 

25 alkynyl, lower alkyloxy, lower hydroxyalkyl, lower hydroxyalkyloxy, lower hydroxyalkyloxyalkyl, lower oximinoalkoxy, 
lower oximinoalkoxyalkyl, lower (alkyl)oximtnoalkoxy, lower (alkyl)oximinoalkoxyalkyl, lower carbonylalkyloxy, lower car- 
bonylalkyloxyalkyl, lower hydroxyalkylthio, lower hydroxyalkylthioalkyl, lower oximinoalkylthio, lower oxtminoalkytthio- 
alkyl, lower (alkyl)oximinoalkytthio, lower (alkyl)oximinoalkylthioalkyl, lower carbonylalkylthio, lower 
carbonylalkytthioalkyl, lower alkylthio, lower alkylcarbonyl, lower cycloalkyl, phenyl, lower haloalkyl, 5- or 6-membered 

30 heterocyclo, lower cycloalkenyl, lower aralkyl, lower heterocycloalkyl, acyl, lower alkylthioalkyl, lower alkyloxyalkyl, 
lower alkenylthio, lower alkynylthio, lower alkenyloxy, lower alkynyloxy, lower alkenylthioalkyl, lower alkynylthioalkyl, 
lower alkenyloxyalkyl, lower alkynyloxyalkyl, phenylcarbonyl, lower aralkylcarbonyl, lower aralkenyl, lower alkylarylalky- 
nyloxy, lower alkylarytalkenytoxy, lower alkylarylalkynytthio, lower alkylarylalkenytthio, lower haloalkylcarbonyl, lower 
alkylaminocarbonylalkyl, lower heteroaralkoxyalkyl, lower heteroaryloxyalkyl, lower heteroaryithioalkyl, lower heteroar- 

35 alkylthioalkyl, lower heteroaralkaxy, lower heteroaralkytthio, lower heteroaryloxy, lower heteroarylthio, lower aryrthio- 
alkyl, lower aryloxyalkyl, lower aralkylthioaJkyl, lower aralkoxyalkyl, lower alkoxyaralkoxyalkyl, lower alkoxycarbonylalkyl, 
lower alkoxycarbonylcyanoalkenyl, lower aminocarbonylalkyl, lower N-alkylaminocarbonyl, N-phenylaminocarbonyl, 
lower N,N-dialtyaminocarbonyl, lower N-alkyl-N-arylaminocarbonyl, lower cycloalkylaminocarbonyl, lower heterocy- 
cloaminocarbonyl, lower cartooxyalkylaminocarbonyl, lower alkylcarbonylalkyl, lower aralkoxycarbonylalkylaminocar- 

40 bonyl, lower haloaralkyl, lower carboxy haloalkyl, lower alkoxycarbonylhaloalkyl, lower aminocarbonylhaloalkyl, lower 
alkylaminocarbonylhaloalkyl, lower N-alkylamino, lower N.N-dialkylamino, N-phenylamino, lower N-aralkylamino, lower 
N-alkyl-N-aralkylamino, lower N-alkyl-N-arylamino, lower aminoalkyl, lower N-alkylaminoalkyl, lower N.N-dialkylami- 
noalkyl, lower N-arylaminoalkyl, lower N-aralkylaminoalkyl. lower N-alkyl-N-aralkylaminoalkyl. lower N-alkyl-N-arylami- 
noalkyl, lower aminoalkoxy, lower aminoalkoxyalkyl, lower aminoalkylthio, lower aminoalkylthioalkyt, lower 

45 cycloalkyloxy, lower cycloalkylalkyloxy, lower cycloalkylthio, lower cycloalkylalkylthio, phenyloxy, lower aralkoxy, phe- 
nylthio, lower aralkylthio, lower alkylsulfinyl, lower alkylsulfbnyl, aminosulfonyl, lower N-alkylaminosulfbnyl, lower N- 
arylaminosulfonyl, lower arylsulfonyl, lower N,N<lialkylaminosulfonyl, lower N-alkyl-N-arylaminosulfbnyl, 



50 
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wherein Ar is selected from aryl selected from phenyl, biphenyl and naphthyl, and 5- and 6-membered heteroaryl, 
wherein Ar is optionally substituted with one or two substituerrts selected from halo, hydroxy!, mercapto, amino, nrtro, 
cyano, carbamoyl, lower alkyl. lower alkenyloxy, lower alkoxy, lower alkylthio, lower alkylsutfinyl, lower alkylsutfonyl, 
lower alkylamino, lower dialkylamino, lower haloalkyl, lower alkoxy carbon yl, lower N-alkylcarbamoyl, lower N.N-dialkyl- 
carbamoyl, lower alkanoylamino, lower cyanoalkoxy, lower carbamoylalkoxy, lower alkoxycarbonylalkoxy and 

R 5 

wherein R 1 is at least one substrtuerrt selected from 5- and 6-membered heterocyclo, lower cycloalkyl. lower cycloalke- 
nyl and aryl selected from phenyl, biphenyl and naphthyl, where R 1 is optionally substituted at a substitutable position 
with one or more radicals selected from lower alkyl, lower haloalkyl, cyano, carboxyl, lower alkoxycarbonyl, hydroxyl, 
lower hydroxyalkyl, lower haloalkoxy, amino, lower alkylamino, phenylamino, nrtro, lower alkoxyalkyl, lower alkylsutfinyl, 
halo, lower alkoxy and lower alkylthio; wherein R 2 is selected from lower alkyl and amino; wherein R 3 and R 4 together 
form a group of the formula -B-X-B 1 which together with the carbon atom to which B and B 1 are attached, defines a ring 
having 6 ring atoms, wherein B and B 1 , which may be the same or different, each is alkylene and x is oxy, and which 
ring may bear one, two or three substrtuents, which may be the same or different, selected from hydroxyl, lower alkyl, 
lower alkoxy, lower alkenyloxy and lower alkynyloxy; wherein R 5 is selected from hydroxyl, lower alkoxy, lower alkylcar- 
bonyloxy, phenylcarbonyloxy, carboxyl, aminocarbonyl, lower alkylaminocarbonyl, lower alkoxycarbonyl, lower acyl, and 
cyano; wherein R 6 is selected from hydrido, lower alkyl, phenyl and lower aralkyl; wherein R 7 is selected from lower 
alkyl, lower alkoxy, lower alkenyl and lower alkynyl; wherein R 8 is oximino optionally substituted with alkyl; and wherein 
n is 0 or 1 ; or a pharmaceutically-acceptable salt thereof. 

[0019] A more preferred class of compounds consists of those compounds of Formula I wherein A is a radical 
selected fromthienyi, oxazolyl, furyl, pyrrolyl, thiazolyl, imidazolyl, isothiazolyl, triazolyl, isoxazolyl, pyrazolyl, cyclopen- 
tenyl, phenyl, and pyridyl, wherein A is optionally substituted with a radical selected from acyl, halo, lower alkyl, lower 
haloalkyl, oxo, cyano, nrtro, carboxyl, lower alkoxy, aminocarbonyl, lower alkoxycarbonyl, lower carboxyalkyl, lower 
cyanoalkyl, and lower hydroxyalkyl; wherein Y is a radical selected from oxy, thio, sulfinyl, sulfonyl, lower alkyl, lower 
alkenyl, lower alkynyl, lower alkyloxy, lower hydroxyalkyl, lower hydroxyalkyloxy, lower hydroxyalkyloxyalkyl, lower oximi- 
noalkoxy, lower oximinoalkoxyalkyl, lower (alkyl)oximinoalkoxy, tower (alkyl)oximinoalkDxyalkyl, lower carbonylalkyloxy, 
lower carbonylalkyloxyalkyl, lower hydroxyalkylthio, lower hydroxyalkylthioalkyl, lower oximinoalkalkylthio, lower oximi- 
noalkyrthioalkyl, lower (alkyl)oximinoalkyrthio, lower (alkyl)oximinoalkyrthioalkyl, lower carbonylalkylthio, lower carbony- 
lalkylthioalkyl, lower alkylthio, lower alkylcarbonyl, lower cycloalkyl, phenyl, lower haloalkyl, 5- or 6-membered 
heterocyclo, lower cycloalkenyl, lower aralkyl, lower heterocycloalkyl, acyl, lower alkylthioalkyl, lower alkyloxyalkyl, 
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lower alkenylthio, lower alkynylthio. lower alkenyloxy, lower alkynyloxy, lower aikenylthioalkyl, lower alkynytthioalkyt, 
lower alkenyloxyalkyl, lower alkynyloxyalkyl, phenylcarbonyl, lower aralkylcarbonyl, lower aralkenyl, lower alkylarylaiky- 
nyloxy, lower alkylarylalkynylthio, lower haloalkylcarbonyl, lower alkylaminocarbonylalkyl, lower arytthioalkyl, lower ary- 
loxyalkyl, lower aralkylthioaJkyl, lower aralkoxyalkyl, lower alkoxycarbonylalkyl, lower aminocarbonylalkyl, lower N- 

5 alkylaminocarbonyl, N-phenylaminocarbonyl, lower alkylcarbonylalkyl, lower N-alkylamino, N-phenylamino, lower N- 
aralkylamino, lower aminoalkyl, lower N-alkylaminoalkyl, lower N-arylaminoalkyl, lower N-aralkylaminoalkyl, lower ami- 
noalkoxy, lower aminoalkoxyalkyl, lower aminoalkylthio, lower aminoalkylthioalkyl, lower cycloalkyloxy, lower cycloalky- 
lalkyloxy, lower cycloalkylthio, lower cycloatkylalkylthio, phenyloxy, lower aralkoxy, phenytthio, lower aralkylthio, lower 
alkylsuffinyl, lower alkyisulfonyl, aminosulfonyl, lower N-alkylaminosulfonyl, N-phenylaminosulfonyl, phenylsulfonyl, 

10 oximino, 




wherein Ar is selected from aryl selected from phenyl, biphenyl, naphthyl, and 5- and 6-metered heteroaryl, wherein Ar 
is optionally substituted with one or two substituents selected from halo, hydroxyl, mercapto, amino, nitro, cyano, lower 
alkyl, lower alkoxy, and 




30 

wherein R 1 is at least one substituent selected from 5- and 6-membered heteroaryl, and aryl selected from phenyl, 
biphenyl and naphthyl, where R 1 is optionally substituted at a substitutable position with one or more radicals selected 
from lower alkyl, lower haloalkyl, cyano, carboxyl, lower alkoxycarbonyl, hydroxyl, lower hydroxyalkyl, lower haloalkoxy, 
amino, nitro, lower alkoxyalkyl, tower alkylsutfinyl, halo, lower alkoxy and lower alkylthio; wherein R 2 is selected from 
35 lower alkyl and amino; wherein R 3 and R 4 together form a tetrahydropyran ring and which ring may bear one, two or 
three substituents, which may be the same or different, selected from hydroxy), lower alkyl, and lower alkoxy; wherein 
R 5 is selected from hydroxyl and lower alkoxy; wherein R 6 is selected from hydrtdo, lower alkyl, phenyl and lower 
aralkyl; and wherein R 7 is selected from lower alkyl, lower alkoxy, lower alkenyl and lower alkynyl; or a pharmaceutic 
cally-acceptable salt thereof. 

40 [0020] An even more preferred class of compounds consists of those compounds of Formula I wherein A is a radi- 
cal selected from thienyl, oxazolyl, furyl, pyrrolyl, thiazolyl, triazolyl, imidazdyl, isoxazolyl, pyrazolyl, cyclopentenyl, phe- 
nyl, and pyridyl, wherein A is optionally substituted with a radical selected from acyl, halo, lower alkyl, lower haloalkyl, 
oxo, cyano, carboxyl, lower alkoxy, aminocarbonyl, lower alkoxycarbonyl, lower carboxyaikyl, lower cyanoalkyl, and 
lower hydroxyalkyl; wherein Y is a radical selected from oxy, thio, sulfinyi, sulfbnyl, lower alkyl, lower alkynyl, lower alke- 

45 nyl, aryl, lower cycloalkyl, 5- or 6-membered heterocyclo, aralkyl, lower alkyloxy, aryloxy, arylthio, 5- or 6-membered het- 
erocyclooxy, lower aralkylthio, lower aralkyloxy, lower alkylthio, lower alkynyloxy, lower alkynylthio, lower alkynyloxyalkyl, 
lower alkenyloxy, lower alkenylthio, lower alkenyloxyalkyl, lower alkyloxyalkyl, lower alkytthioalkyl, lower hydroxyalky- 
loxy, lower alkylarylalkynyloxy, lower alkoxycarbonylalkyl, lower hydroxyalkyloxyalkyl, lower oximinoalkoxy, lower oximi- 
noalkoxyalkyl, lower (alkyl)oximinoalkoxy, lower (alkyl)oximinoalkoxyalkyl, lower carbonylalkyioxy, lower 

so carbonylalkyloxyalkyl, 
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wherein Ar is selected from phenyl, thienyl, oxazolyl. furyt, pyrrolyl, thiazolyl, imidazolyl, isothiazolyl, isoxazolyl, pyra- 
zolyl, and pyridyl, wherein Ar is optionally substituted with one or two substituerrts selected from halo, hydroxyl, mer- 
capto, lower alkyl, lower alkoxy, and 



wherein R 1 is at least one substituent selected from thienyl, oxazolyl, fury!, pyrrolyl, thiazolyl, imidazolyl, isothiazolyl, 
isoxazolyl, pyrazolyl, cyclopentenyl, pyridyl, and phenyl, where R 1 is optionally substituted at a substitutable position 
with one or more radicals selected from lower alkyl, lower haloalkyl, hydroxyl, lower hydroxyalkyl, lower haloalkoxy, nitro, 
lower alkoxyalkyl, halo, lower alkoxy and lower alkylthio; wherein R 2 is selected from lower alkyl and amino; wherein R 3 
and R 4 together form a tetrahydropyran ring, and which ring may bear one, two or three substituents, which may be the 
same or different, selected from hydroxyl, lower alkyl, and lower alkoxy; wherein R 5 is selected from hydroxyl and lower 
alkoxy; wherein R 6 is selected from hydrido, and lower alkyl; and wherein R 7 is selected from lower alkyl and lower 
alkoxy; or a pharmaceutically-acceptable salt thereof. 

[0021 ] A class of compounds of particular interest consists of those compounds of Formula I wherein A is a radical 
selected from thienyl, oxazolyl, furyl, pyrrolyl, triazolyl, thiazolyl, imidazolyl, isoxazolyl, pyrazolyl, cyclopentenyl, phenyl, 
and pyridyl, wherein A is optionally substituted with a radical selected from acyl, fluoro, chloro, bromo, methyl, trifluor- 
omethyl, oxo, cyano, carboxyl, methoxy, aminocarbonyl, methoxycarbonyl, ethoxycarbonyl, acetyl, carboxypropyl, and 
hydroxymethyl; wherein Y is a radical selected from oxy, ethyl, propyl, isopropyl, butyl, 1-propynyl, 2-propynyl, methyl- 
oxy, ethyloxy, propyloxy, methylthio, (Z)-1-propenylaxy ( (E)-2-propenyloxy, (Z)-2-propenyloxy, (E)-l-propenyloxy, (Z)-1- 
propenyloxymethyl, (E)-2-propenyloxymethyl, (Z)-2-propenyloxymethyl, (E)-l-propenyloxymethyl, 1 -propynyloxy, 2-pro- 
pynyloxy, 1-propynylthio, 2-propynylthio, hydroxymethyloxy, 1 -hydroxyethyloxy, 2-hydroxypropylaxy, hydroxymethyl- 
oxymethyl, 1-hydraxyethyloxymethyl, 2-hydroxypropyloxymethyl, methyloxymethyl, ethyloxymethyl, propyloxymethyl, 1- 
propynyloxymethyl, oximinomethyloxy, oximinomethyloxymethyl, (methyl)oximinomethyloxy, (methyl)oximinomethyl- 
oxymethyl, triazolylmethyloxy, triazolylmethyloxymethyl, 1-(methoxycarbonyl)ethyl, methytthiomethyl, ethylthiomethyt, 
methylphenylpropynyloxy, N-ethyl-N-methylaminocarbonylmethyloxy, N-ethyl-N-methylaminoethyloxy, carbonylmethyl- 
oxy, carbonylbutyloxy, and carbonyl methyloxymethyl; wherein Ar is selected from thienyl, pyridyl, thiazolyl, and phenyl, 
where Ar is optionally substituted with one or two substituents selected from fluoro, chloro, bromo, hydroxyl, mercapto, 
methyl, methoxy, and 



wherein R 1 is selected from thienyl, oxazolyl, furyl, pyrrolyl, thiazolyl, imidazolyl, isoxazolyl, pyrazolyl, pyridyl, and phe- 
nyl, where R 1 is optionally substituted at a substitutable position with one or more radicals selected from methyl, trrfluor- 
omethyl, hydroxyl, hydroxymethyl, trrfluoromethoxy, nitro, methoxymethyl, fluoro, chloro, bromo, methoxy and 
methylthio; wherein R 2 is methyl or amino; wherein R 3 and R 4 together form a tetrahydropyran ring, and which ring may 
bear one, two or three substituents, which may be the same or different, selected from hydroxy!, methyl, and methoxy; 
and wherein R 5 is selected from hydroxyl and methoxy; or a pharmaceutically-acceptable salt thereof. 
[0022] Within Formula I there is a subclass of compounds of high interest represented by Formula II: 



wherein A is a ring substituent selected from thienyl, oxazolyl, furyl, pyrrolyl, thiazolyl, imidazolyl, isothiazolyl, tria- 






ls 



II 
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zolyt, isoxazolyl, pyrazolyl, cyclopentenyl, phenyl, and pyridyl; wherein A is optionally substituted with a radical 
selected from acyl, halo, hydroxyl, lower alkyl, lower haloalkyl, oxo ( cyano, nitro; carboxyl, lower alkoxy, aminocar- 
bonyl, lower alkoxycarbonyl, lower carboxyalkyl, lower cyanoalkyl, and lower hydroxyalkyl; 
wherein Y is a radical selected from oxy, thio, sulfinyl, sulfonyl, lower alkyl, lower alkynyl, lower alkenyl, lower 

5 hydroxyalkyl, aryl, lower cycloalkyl, 5-or 6-membered heterocyclo, aralkyl, lower alkyloxy, aryloxy, arylthio, lower 
cycloalkyloxy, 5- or 6-membered heterocyclooxy, lower aralkylthio, lower aralkyloxy, lower alkylthio, lower alkyny- 
loxy, lower alkynylthio, lower atkynyloxyalkyl, lower alkenyloxy lower alkenylthio, lower alkenyloxyalkyl, lower alky- 
loxyalkyl, lower alkylthioalkyl, lower hydroxyalkyrthio, lower hydroxyalkytthioalkyl, lower oximinoalkylthio, lower 
oximinoalkylthioalkyl, lower (alkyl)oximinoalkylthio, lower (alkyl)oximinoalkylthioalkyl, lower alkylarylalkynyloxy, 

10 lower dialkylaminoalkyloxy, lower dialkylaminocarbonylalkyloxy, lower alkoxycarbonylalkyl, lower carbonylalkylthio, 
lower carbonylalkylthioalkyl, lower hydroxyalkyloxy, lower hydroxyalkyloxyalkyl, lower oximinoaltoxy, lower oximi- 
noalkoxyalkyl, lower (alkyljoximinoalkoxy, lower (alkyl)oximinoalkoxyalkyl, lower carbonylalkyloxy, and lower carbo- 
nylalkyloxyalkyt; 

wherein R 1 is a substituent selected from 5- and 6-membered heterocyclo, lower cycloalkyl, lower cycfoalkenyl and 
is aryl selected from phenyl, biphenyl and naphthyl, wherein R 1 is optionally substituted at a substitutable position 
with one or more radicals selected from lower alkyl, lower haloalkyl, cyano, carboxyl, lower alkoxycarbonyl, 
hydroxyl, lower hydroxyalkyl, lower haloalkoxy, amino, lower alkylamino, phenylamino, lower alkoxyalkyl, lower 
alkylsutfinyl, halo, lower alkoxy and lower alkylthio; 
wherein R 2 is selected from lower alkyl and amino; 
20 wherein R 9 is one or two substituents selected from halo, hydroxyl, amino, nitro, cyano, carbamoyl, alkyl, alkeny- 
loxy, alkoxy, alkylthio, alkylsutfinyl, alkylsulfonyl, alkylamino, dialkylamino, haloalkyl, alkoxycarbonyl, N-alkylcar- 
bamoyl, N.N-dialkylcarbamoyl, alkanoylamino, cyanoalkoxy carbamoylalkoxy, and alkoxycarbonylalkoxy; and 
wherein R 10 is selected from hydrido, alkyl, alkenyl, alkynyl, cyanoalkyl, alkanoyl, and benzoyl optionally substi- 
tuted with a substituent selected from halo, alkyl and alkoxy; 
25 or a pharmaceutically-acceptable salt thereof. 

[0023] A preferred class of compounds consists of those compounds of Formula II wherein A is a ring substituent 
selected from thienyl, oxazolyl, furyl, pyrrolyl, thiazolyl, imidazolyl, triazolyl, isoxazolyl, pyrazolyl, cyclopentenyl, phenyl, 
and pyridyl; wherein A is optionally substituted with a radical selected from acyl, halo, hydroxyl, lower alkyl. lower 

30 haloalkyl, oxo, cyano, nitro, carboxyl, lower alkoxy, aminocarbonyl, lower alkoxycarbonyl, lower carboxyalkyl, lower 
cyanoalkyl, and lower hydroxyalkyl; wherein Y is a radical selected from oxy, lower alkyl, lower alkynyl, 5- or 6-mem- 
bered heterocyclo, lower heterocyloalkyloxyalkyl, lower hydroxyalkyl, lower alkyloxy, lower alkylthio, lower alkyloxyalkyl, 
lower alkenyloxy, lower alkenyloxyalkyl, lower alkynyloxy, lower alkynylthio, lower atkynyloxyalkyl, lower alkylthioalkyl, 
lower hydroxyalkyrthio, lower hydroxyalkylthioalkyl, lower oximinoalkylthio, lower oximinoalkylthioalkyl, lower 

35 (alkyl)oximinoalkylthio, lower (alkyl)oximinoalkylthioalkyl, lower carbonylalkylthio, lower carbonylalkylthioalkyl, lower 
alkylarylalkynyloxy, lower dialkylaminoalkyloxy, lower dialkylaminocarbonylalkyloxy, lower alkoxycarbonylalkyl, lower 
hydroxyalkyloxy, lower hydroxyalkyloxyalkyl, lower oximinoalkoxy, lower oximinoalkoxyalkyl, lower (alkyl)oximinoalkoxy, 
lower (alkyl)oximinoalkoxyalkyl, lower carbonylalkyloxy, and lower carbonylalkyloxyalkyl; wherein R 1 is phenyl optionally 
substituted at a substitutable position with one or more radicals selected from lower alkyl, lower haloalkyl, hydroxyl, 

40 lower hydroxyalkyl, halo, and lower alkoxy; wherein R 2 is selected from lower alkyl and amino; wherein R 9 is one or two 
substituents selected from halo, hydroxyl, amino, lower alkyl, lower alkoxy; and wherein R 10 is selected from hydrido, 
and lower alkyl; or a pharmaceutically-acceptable salt thereof. 

[0024] A class of compounds of particular interest consists of those compounds of Formula 1 1 wherein A is a radical 
selected from thienyl, oxazolyl, furyl, pyrrolyl, thiazolyl, imidazolyl, isoxazolyl, pyrazolyl, cyclopentenyl, phenyl, and pyri- 

45 dyl; wherein A is optionally substituted with a radical selected from formyi, f luoro, chloro, bromo, hydroxyl, methyl, ethyl, 
isopropyl, butyl, /erf-butyl, isobutyl, pentyl, hexyl, fluoromethyl, d'rfluoromethyl, trifluoromethyl, chloromethyl, dichlo- 
romethyl, trichloromethyl, pentafluoroethyl, heptafluoropropyl, fluoromethyl, difluoroethyl, difluoropropyl, dichloroethyl, 
dichloropropyl, oxo, cyano, nitro, carboxyl, methoxy, ethoxy, propoxy, n-butoxy, pentoxy, hexyloxy, methylenedioxy, ami- 
nocarbonyl, methoxycarbonyi, carboxypropyl, carboxymethyl, carboxyethyl, cyanomethyl, and hydroxymethyl; wherein 

so Y is a radical selected from oxy, ethyl, propyl, isopropyl, butyl, 1-propynyi, 2-propynyl, methyloxy, ethyloxy, propyloxy, 
methylthio, (Z)-1-propenyloxy, (E)-2-propenyloxy, (Z)-2-propenyloxy, (E)-l-propenyloxy, (Z)-1-propenylaxymethyl, (E)-2- 
propenylcxymethyl, (Z)-2-propenylaxymethyl, (E)-l-propenyloxymethyl, 1 -propynyiaxy, 2-propynyloxy, 1 -propynyithio, 
2-propynylthio, hydroxymethyl, hydroxyethyl, hydroxypropyl, hydroxymethyloxy, 1 -hydroxyethyloxy, 2-hydroxypropyloxy, 
hydroxymethyloxymethyl, 1-hydroxyethyloxymethyl, 2-hydroxypropyloxy methyl, methyloxy methyl, ethyloxymethyl, pro- 

55 pyloxymethyl, 1-propynyloxymethyl, hydroxymethylthio, 1 -hydroxyethylthio, 2-hydroxypropylthio, hydroxymethyrthiome? 
thyl, 1-hydroxyethyrthiomethyl, 2-hydroxypropyrthiomethyl, oximinomethylthio, oximinomethylthiomethyl, 
(methyl)oximinomethyithio, (methyl)oximinomethytthiomethyl, triazolylmethyloxy, triazolylmethyloxymethyl, carbonyl- 
methylthio, carbonylbutytthio, carbonylmethylthiomethyl, oximinomethyloxy, oximinomethyloxymethyl, (methyl)oximi- 
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nomethyloxy, methylthiomethyl, (methyl)oximinomettiyloxymethyl, ethylthiomethyl, 1 -(methoxycarbonyl)ethyl, 
methylphenylpropynyloxy, N-ethyl-N-methylaminocarbonylmethyloxy, N-ethyl-N-methylaminoethyloxy, triazolyl, carbon- 
ylmethylaxy, carbonyfbutyloxy, and carbonylmethyloxymethyl; wherein R 1 is phenyl optionally substituted at a substttut- 
able position with one or more radicals selected from methyl, ethyl, isopropyl, butyl, ferf -butyl, isobutyl, pentyl, hexyt, 
fluoromethyl, difluoromethyl, trrfluoromethyl, chloromethyl, dichloromethyl, trichloromethyl, pentafluoroethyl, heptafluor- 
opropyl, fluoromethyl, difluoroethyl, difluoropropyl, dichloroethyl, fluoro, dichloropropyl, hydroxyl, hydrcxymethyl, chloro, 
bromo, methoxy, ethoxy, propoxy, n-butoxy, pentoxy, and hexyloxy; wherein R 2 is selected from methyl and amino; 
wherein R 9 is one or two substituents selected from fluoro, chloro, bromo, hydroxyl, amino, methyl, ethyl, isopropyl, 
butyl, ferf-butyl, isobutyl, pentyl, hexyl, methoxy, ethoxy, propoxy, n-butoxy ( pentoxy, and hexyloxy; and wherein R 10 is 
selected from hydrido, and methyl; or a pharmaceutically-acceptable salt thereof. 
[0025] A class of compounds of particular interest consists of those compounds of Formula I 

4-[2-[[3-fluoro-5-(3,4,5,6-tefrahydro-4-meth^ 
yljbenzenesulfonamide; 
4-[2-[[3-fluoro-5-(3,4,5 t 6-tetrahydro-4-metho 
zenesulfonamide; 

4-[2-[[3-fluoro-5-(3,4,5,6-tetrahydro-4-methoxypyran-^^^ 
nesulfonamide; 

4-[2-[[34luoro-5-(3,4,5,6-tefrahydro^-metho 
nesulfonamide; 

4-[2-[[3-fluoro-5-(3,4,5,6-tetrahydro-4-methoxy-2-methylpyran-4-yt)phenoxy]methyl]-4-phen^ 
nesulfonamide; 

4-[2-[[3-fluoro-5-(3,4,5 1 6-tetrahydro-2,6-dimethyl-4^^ 

zenesulfonamide; 

[5-[4-(methylsutfonyl)phenyl]-2-[P^ 

4-[2-[[3-fluoro-5-(3,4,5,6-tetrahydro-4-methoxypyra^ 

yljbenzenesulfonamide; 

4-[2-[[3-fluoro-5-(3,4,5,6-tetrahydro-4-methoxypyran^^ 
zenesulfonamide; 

4-[2-[[34luoro-5-(3,4,5,6-tefrahydro-4-metho 
nesulfonamide; 

4-[2-[[3-fluoro-5-(3,4,5,6-tetrahydro-4-methox^ 
nesulfonamide; 

4-[2-[[3-fluoro-5-(3,4,5,6-tefrahydro^-metho 
nesulfonamide; 

4-[2-[[3-fluoro-5-(3A5,6-tetrahydro-2,6-dim^ 
zenesulfonamide; 

[4-[4-(methylsulfonyl)phenyG-2-[[3-(3A5£4eta^ 

4-[2-[[4-(3,4,5,6-tetrahydro-4-m^ 

fonamide; 

4-[2-[[4-(3 t 4,5,6-tetrahydro-4-methcxy-2-methylpyran-4-yl)thien-2-yl]thio]-5-pheny^ 

mide; 

4-[2-[[4-(3,4,5,6-tetrahydro-2,6^ 
nesulfonamide; 

4-[2-[[4-(3,4 1 5,6-tetrahydro-2,6-dimethyl-4-^^ 
mide; 

4-[2-[[3-fluoro-5-(tetrahydro-4-methoxyp^^ 

methyl 5-[4-(aminosulfonyl)phenyl]-a-[[3-(tetrahydro-4-m^ 

tate; 

N-[2-t5-[4-(aminosulfonyl)pheny0^-phenyloxazol-2-yl]ethyl]-2-[3-fluoro-5-(te^ 
noxy-N-methylacetamide; 

N-[2^4-[4-(aminosulfonyl)phenyQ-5-phenylaxazol-2-yq^ 
noxy-N-methylacetamide; 

4-[2-[[2-[3^luoro-5-(tetrahydro-4-methoxypyran-4-yl)phenoxy]ethyl]-N-methylami 
zenesulfonamide; 

4-[2-[[2-[34luoro-5-(tetrahydro-4-meto^ ethyl]-5-phenyloxazol-4-yQben- 
zenesulfonamide; 

4-[2-[[4-[3-[3-fluoro-5-(tetrahydro-4-^^ 
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yljbenzenesutfonamide; 

4-[2-[[4-[3-[3-fluoro-5-(tetraty^ 

yObenzenesulfonamide; 

4-[2-[[3-fiuoro-5-(tetrahydro^-methoxypy^ 

mide; 

4-[2-[4-[[34iuoro-5-(tetrahydro^-methoxyp^ 
nesulfonamide; 

4-[5-[[3-fluoro-5-(tetrahydro^-methoxypyr^^ 

4-[2-[p-(tetrahydro-4-methoxypyran-4-yl)pte^ 

4-[2-[p-(tefrahydro-4-methoxypyra^ 

4-[2-[[[3-(tetrahydro-4-methoxypyran-4-yl)phenylmethyl]thio]et^ 

4-[2-[3-(tetrahydro^-methoxypyran^-yl)phenyl]m^ 

4-[2-[3-(tetrahydro^-methoxypyran^-yl)phenyl]methylthio]-4^henyloxazol-^ 

N-[2-[5-[4-(aminosulfonyl)phenyl]-4-phenyloxazol-2-yl]ethylamino]-2-[3-fluoro-5-(tetra 

yl)phenoxy]acetamide; 

4-[5-(4-chlorophenyl)-3-(3-methoxyphenyl)oxymethyl-1 H pyrazol-1 -yl]benzenesulfonamide; 
4-[5-(4-chlorophenyl)-3-(3-methoxyphenyl)thiomethyl-1 H pyrazol-1 -yljbenzeriesulfonamide; 
4-[5iDhenyl-3-[[3-(3 l 4 l 5 l 6-tetrahydro-4-methoxy-2H-pyran-4-yl)phenoxy]acetyI]-1H 
mide; 

1-[4-(methylsulfonyl)phenyl]-2-p^ 

4-[5i3henyl-3-[[3-fluoro-5-(3A5,6-tetrahydro-4-m^ 

nesulfonamide; 

4-[5iDhenyl-3-[[3-(3A5,6-tetrahydro-4-methoxy-2H^ 
mide; 

4-[5-(4-chlorophenyl)-3-[[3-f luoro-S-CS^.S.S-tetrahydro^-methoxy^HiDyran^-ylJphenaxylmethyll-l H-pyrazol-1 - 

yQbenzenesulfonamide; 

4-[1^henyl-3-[[3-(3,4,5,6-tetrahydro-4-mett^ 

mide; 

4-[1iDhenyl-3-[[3-fluoro-5-(3,4 f 5,6-tetraty^ 
nesulfonamide; 

4-[1i5henyl-3-p-(3A5,6-tetrahydro-4-methoxy-2^ 
mide; 

4-[4i3henyl-2-[[3-(3A5,6-tetrahydro-4-methoxy-2H^ 

5^henyl-444-(methyisulfonyi)phenyl]-2-[I3-(3,4 ( 5,6-tetrahydro-4-methoxy-^ 

4-[5^henyl-2-[[3-fluoro-5-(3A5,6-tetrahydro^-m 

amide; 

4-[4i3henyl-2-CT3-(3,4,5,6-tetrahydro-4-m 
4-[3i3henyl-5-[[3^3A5,6-tetrahydro-4-methoxy-2H^ 
3i3henyl-4-[4-(methylsulfonyl)phenyl]-5-t[3-(3,4,5,6-tetrahydro-4-me 
zole; 

4-[3iahenyl-5-[[34luoro-5-(3A5,64etrahydro^-metto 
fonamide; 

4-[3^henyl-5-[[3-(3A5,6-tetrahydro-4-meth^^ 
mide; 

4-[4iDhenyl-2-[[3-(3A5,6-tetrahydro-4-metho^ 
5iDhenyl-444-(methylsulfonyl)phenyl]-2-[[3-@^^ 
zole; 

4-[5i)henyl-2-[[3-fluoro-5-(3A5,6-tetrahydro^ 
fonamide; 

4-[2iDhenyl-4-[[3K3A5,6-tetrahydro-4-m^ 
mide; 

4-[3iDhenyl-4-n3-(3,4 t 5,6-tetrahydro-4-^^ 

3i3henyl-2-[4-(methyisulfonyi)phenyi]-4-[[3-(3,4,5,6-tetralTydro-4-meth 

4-[2iDhenyl-4-[[3-fluoro-5-(3A5 ( 6-teti^ 

mide; 

4-[2^henyl-4-[[3K3A5,6-tetrahydro-4-metho^ 

4-[2^3-(4-methoxy-3A5 ( 6-tetrahydro-2H^ 
4-[2-[3-fluoro-5-(4-methoxy-3A5,6-tetrahyd^ 
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4-(4-fluorophenyO-2-[[3-fluoro-5-(3A5,6-tetr^ 
nyl)phenyf)oxazole; 

4-(4-fluoropheny0-5-(4-(methylsulfonyl)phen^ 

noxy)methyl]oxazo!e; 

4-[4iDhenyl-2-p-(3 t 4 ) 5,6-tetrahydro 

4i>henyl-5^4-(methylsulfbnyl)phenyl]-2-^ 

4-[4iDhenyl-2-[[3-fluoro-5-(3A5,64etrahydro-^^ 

amide; 

4-[4^henyl-[[3-(3A5,6-tetrahydro^-methoxy-2Hi^ 

4-[4iDhenyl-2-CT3-fluoro-5K3,4,5,6-teta^ 

fonamide; 

4-[4^henyl-2-[[3-(3,4,5,6-tetrahydro-4-methoxy-2H^ 
mide; 

4-[4-phenyl-2-[[5-(3A5,6-tetrahydro-4-metho^ 
mide; 

4-[4-phenyl-2-[[5-(3 ( 4,5,6-tetrahydro-4-^ 
fonamide; 

4i3henyl-2-[[6-(3 ) 4,5,6-tetrahydro-4-methoxy-2H-pyran^-yt)pyridin-2-ylmethoxy^ 
amide; 

4^heny1-2-[[3-(2 p 6<Jimethyl-3 ( 4 p 5 ( 6^ 
nesulfonamide; 

4i3henyl-2-[[2-(3A5,6-tetrahydro-4-met^ 
amide; 

4-phenyl-2-[[3-f luoro-5-(1 S.5R 3a-methoxy-6,8-dioxabicyclo[3.2. 1 ]octanyl)phenoxy]acetyl]-5-oxazolyl]benzenesul 
fonamide; 

4i3henyl-2-[[3-(3,4,5,6-tetrahydro-4-hydro^ 
4iahenyl-5-[4-(methylsulfonyl)phenyl]-2^^ 
4^henyl-2-[[34luoro-5-(3 i 4,5,6-tetrahydro^-l^^ 
mide; 

4i5henyl-2-[[3-(3,4,5,6-tetrahydro-44iydroxy^ 

4iDhenyl-2-[[3-fluoro-5-(3 t 4,5,6-tetrahydro^-hydraxy-2H-pyran^-yl)benzy^ 
mide; 

4iahenyl-2fl3-(3A5,6-tetrahydro-44iydroxy-2H^ 

4-[4iahenyl-2-[[5-(3A5,6-tetrahydro-4-h^ 

mide; 

4-[4iDhenyl-2-n5-(3,4,5,6-tefra^ 
fonamide; 

4-[4i3henyl-2-[[6-(3,4,5 P 6-tetrahydro-4-hydraxy-2H-pyran-4-y0pyridin-2-yl^ 
fonamide; 

4-[4i3henyl-2-n3K2,6^imeth^ 
nesulfonamide; 

4-[4i3henyl-2-[[2-(3 i 4 i 5 1 6-tetrahydro-4-hydroxy-2H-pyran-4-y0th 
fonamide; 

4-[4-phenyl-2-p-fluoro-5-(1S,5R 3a-hydroxy-6,8-dioxabicyclo[3.2.1]octanyl)phenoxy]acetyl]-5-oxazolyl]benze 
nesulfonamide; 

4-[4i)henyl-2-[2-[3^3 ) 4 f 5,6-tetrahydro-4-methQxy-2H-pyran-4-yl)ph 
zenesulfonamide; 

4-[4^henyl-2-[2-[3-(3 f 4,5,64etrahydro-4-methoxy-2H-pyran-4-yl)phenoxyl(ZK)w 
zenesulfonamide; 

4-[4i)henyi-2-[2-[3-(3.4 p 5 1 6-tetrahyd^ 
nesulfonamide; 

4-[4i3henyl-2-[2-[3-(3,4,5,6-tetrahydro-4-meth^ 
nesulfonamide; 

4iDhenyl-5^4-[4-(methyisutfonyi^ 
nomethyl)ethyt]oxazole; 

4^henyl-544-[4-(methylsulfonyl)phenyl]-2-[2-[3-(3 l 4 t 5,6-tetrahydro-4-meth 

nomethyl)ethyl)oxazole; 

4-[4^henyl-2-[2-[3-fluoro-5-(3,4 p 5,6-tetra^ 
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zoIyl]benzenesutfonamide; 

4-[4^henyl-2-[2-[3-fluoro-5-(3A5,6-tetrahydro^ 

zolyljbenzenesutfonamide; 

4-[4^henyl-2-[2-[3-(3,4,5 1 6-tetrahydr<^4-methoxy-2H-pyran-4-yl)benzyto 
nesulfonamid ; 

4-[4iDhenyl-2-[2-[3-(3,4 ( 5,6-tetrahydro-4-methoKy-2H-pyran-4-yl)benzylo^ 
nesulfonamide; 

4-[4^henyl-2-[2-[3-fluoro-5-(3A5,6-tetrahyd^ 

zolyl]benzenesutfonamide; 

4-[4^henyl-2-[2-[3-fluoro-5-(3A5,6-tetr^ 

zolyljbenzenesutfonamide; 

4-[4iDhenyl-2-[2-[3-(3,4,5,6-tetrahydro-4-meth 

nesulfonamide; 

4-[4i3henyl-2-[2-(3-(3,4 1 5,6-tetrahydro-4-methoxy-2H-pyran-4-yl)thienyloxy](Z-oxim 
nesulfonamide; 

4-[4-phenyl-2-[2-[5-(3 I 4,5,6-tetrahydro-4-methoxy-2H-pyran-4-yl)pyridin-3-yloxy](E-oximino)eth 
zenesulfonamide; 

4-[4iDhenyl-2-[2-[5-(3A5,6-tetrahydro-4-mett 
zenesulfonamide; 

4-[4i3henyl-2-[2-[5-(3,4,5,6-tetrahyd^ 
zolyl]benzenesutfonamide; 

4-[4i)henyl-2-[2-[5-(3,4,5,6-tetrahydro-4-methoxy-2H-pyran-4-yl)pyridin-3-ylmeth^ 

zolyl]benzenesulfonamide; 

4-[4^henyl-2-[2-[6-(3,4,5,6-tetrahydro-4-^ 

zolyljbenzenesutfonamide; 

4-[4^henyl-2-[2-[6-(3,4,5,6-tetrahydro-4-methw^ 

zolyljbenzenesutfonamide; 

4-[4iDhenyl-2-[2-[3-(2,6<limethyl-3,4 ( 5,6-teta^ 

zolyljbenzenesutfonamide; 

4-[4^henyl-2-[2-p-(2,6-dimethyl-3 ( 4,5^ 

zolyljbenzenesutfonamide; 

4-[4i>henyl-2-[2-[2-(3A5,6-tetrahydro-4-met^ 

zolyljbenzenesutfonamide; 

4-[4^henyl-2-[2-[2-(3,4,5,64etrahydro^^ 

zolyljbenzenesutfonamide; 

4-[4-phenyl-2-[2-[3-fluoro-5-(1S,5R 3a-methoxy-6,8Kjioxabicydo[3.2.1]octanyl)phenoxy](ZK)ximino)ethyl]-5-oxa 
zolyljbenzenesutfonamide; 

4-[4-phenyl-2-[2-[3-fluoro-5-(1S.5R 3a-methoxy-6,8^ioxabicyclo[3.2.1]oclanyl)phenoxy](EK)ximino)ethyl]-5K)xa 

zolyljbenzenesutfonamide; 

4-[4^henyl-2-[3-[3-(3A5,6-tetrahydro-4-metha^ 

mide; 

4iDhenyl-5-[4-[4-(methylsutfonyl)pheny^ 
yQoxazole; 

4-[4^henyl-2-[3-[3-fluoro-5^3,4,5 t 6-tetrahydro-4-methoxy-2Hi3yran^-yl)ph 
nesulfonamide; 

4-[4iahenyl-2-[3-[3-(3A5,6-tetrahydro-4-m 
fonamide; 

4-[4iahenyl-2-[3-[3-fluoro-5-(3A5,6-tetrahydr^^ 
zenesulfonamide; 

4-[4i)henyl-2-[3-[3-(3A5,64etrahydro-4-met^ 
fonamide; 

4-[4iDhenyl-2-[3-[5-(3 I 4,5,6-tetrahydr^ 
nesulfonamide; 

4-[4i3henyl-2-[3-[5-(3A5,6-tetrahydro-4-m 
zenesulfonamide; 

4-[4^henyl-2-[3-[6-(3,4,5,6-tetrahydro-4-met^ 
zenesulfonamide; 

4-[4^henyt-2-[3-p-(2 P 6^imethyl-3,4,^ 
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zolyl]benzenesulfonamide; 

4-[4^henyl-2-[3-[2^3,4,5,6-tetrahydr^ 

zenesulfonamide; 

4-[4-phenyl-2-[3-[3-fluoro-5-(1S,5R 3a-methoxy-6,8-dioxabicyclo[3.2.1]oclanyl)phenoxy]propyn-1-yl]-5-oxa- 

zolyl]benzenesulfonamide; 

4-[4^henyl-2-[3-[3-(3A5,6-tetrahydro-4-hydrox^^ 

mide; 

4i3henyl-5^4-[4-(methylsulfonyl)phenyl]-2-[3-[3-(3 ) 4 ( 5 ( 6-tetrahydro-4-hyd 
yl]oxazole; 

4-[4^henyl-2-[3-[3-fluoro-5-(3,4,5 P 6-tetrahydro-4-hydroxy-2H-pyran-4-yl)phenoxy]pr^^ 
nesulfonamide; 

4-[4^henyl-2-[3-[3-(3A5,6-tetrahydro-4-hydroxy^ 
amide; 

4-[4iDhenyl-2-[3-[3-fluoro-5-(3 l 4 1 5,6-tetrahydro-4-hydroxy-2H-pyran-4-yl)benzyloxy^ 
nesulfonamide; 

4-[4-phenyl-2-[3-[3-(3A5,6-tetrahydro-4-hydroxy-2H-py^ 
amide; 

4-[4iDhenyl-2-[3-[5-(3A5,6-te*rahydro-4-ty^ 
nesulfonamide; 

4-[4i3henyl-2-[3-[5-(3,4,5,6-tetrahydr^ 
zenesulfonamide; 

4-[4i3henyl-2-[3-[6-(3 ( 4,5 ) 6-tetrahydro-4-hydroxy-2HiDyran-4-yl)pyridin-2-ylmet^ 
zenesulfonamide; 

4-[4^henyl-2-[3-[3-(2,6<Jimethyl-3A5,6-tetraty^ 
zolyl]benzenesulfonamide; 

4-[4^henyl-2-[3-[2-(3A5,6-tetrahydro-4-hydroxy-2H^ 
zenesulfonamide; 

4-[4-phenyl-2-[3-[3-fluoro-5-(1S,5R 3a-hydroxy-6,8-dioxabicyclo[3.2.1]octanyl)phenoxy]propyn-1-yl]-5-oxa- 
zolyljbenzenesulfonamide; 

4-[4^henyl-2-[3-[3K3,4,5,6-tetrahydro-4-methoxy-2H-pyran-4-yl)phenoxy]propyG-^ 

4^henyl-5-[4-[4-(methylsulfonyl)phenyO-2-[3-[3-(3 P 4,5,6-tetrahydro-4-methoxy^ 

zole; 

4-[4i3henyl-2-[3-[34luoro-5-(3,4,5 ( 6-te^^ 
fonamide; 

4-[4^3henyl-2-[3-[3-(3,4,5,64etrahydro-4-methoxy-2H-pyran-4-yl)benzyloxy]pro^ 
mide; 

4-[4i)henyl-2-[3-[3-fluoro-5-(3,4 ( 5,6-tetrah^^ 
nesulfonamide; 

4-[4iDhenyl-2-[3-[3-(3A5,6-tetrahydro-4-me 
mide; 

4-[4iDhenyl-2-[3-[5^3 1 4 ( 5,64elrahydro-4-methoxy-2H-pyran-4-yl)pyridin-3-yloxy]pro^ 
amide; 

4-[4i3henyl-2-[3-[5-(3,4,5,6-tetra^ 
nesulfonamide; 

4-[4iDhenyi-2-[3-[6-(3,4,5 t 6-tetrahydro-4-methoxy-2H-pyran-4-yl)pyr»di^ 
nesulfonamide; 

4-[4i>henyl-2-[3-[3-(2,6Kiimethyl-3,4,5,6-teta^ 
nesulfonamide; 

4-[4^henyl-2-[3-[2-(3,4,5.6-tetrahyd^ 
nesulfonamide; 

4-[4-phenyl-2-[3-[3-f luoro-5-(1 S.5R 3a-methoxy-6,8-dioxabicyclo[3.2. 1]octanyl)phenoxy]propy!]-5-oxazolyi]benze- 
nesulfonamide; 

4-[4i3henyl-2-[3-[3-(3A5,6-tetrahydro-4-hydr^^ 

4^henyl-5^[4-(methylsulfonyl)pheny0^ 

zole; 

4-[4^henyl-2-[3-[34luoro-5-(3,4,5,6-tefr^ 
fonamide; 

4-[4i3henyl-2-(3-[3-(3A5,6-tetrahydro-4-^ 
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mide; 

4-[4^henyl-2-[3-[3-fluoro-5-(3,4 l 5 P 6-tetrahy^ 
fonamide; 

4-[4^henyl-2-[3-[3-(3 P 4,5 P 64etrahydro-4-h^^ 
mide; 

4-[4i3henyl-2-[3-[5-(3,4,5,6-tetrahy^ 
amide; 

4-[4iahehyl-2-[3-[5-(3,4 ) 5,64etrahydro-4-^^ 
nesulfonamide; 

4-[4i>henyl-2-[3-[6-(3 ( 4,5,64etrahyd^ 
nesulfonamide; 

4-[4^henyl-2-[3-[3-(2 f 6-dimethyl-3 p 4 f 5,6-tetrahydro-4-hydroKy-2H-pyran-^ 
nesulfonamide; 

4-[4i5henyl-2-[3-[2-(3;4,5,64etrahydro-4-hydroxy-2H-pyran-4-y!)thiazol-4-yin^ 
nesulfonamide; 

4-[4-phenyl-2-[3-[3-fluoro-5-(lS,5R 3a-hydroxy-6,8-dioxabicyclo[3.2.1]octanyl)phenoxy]propyl]-5-oxazolyl]benze- 
nesuifonamide; 

4-[4iDhenyl-2-[2-p-(3,4,5,64etrahydro-4-m 
4^henyl-5-[4-[4-(methylsulfonyl)pheny^ 
zole; 

4-[4^henyl-2-[2-[3-fluoro-5-(3,4,5,6-tetrahydr^^^ 
fonamide; 

4-[4^henyl-2-[2-[3-(3,4,5,6-tetrahydro-4-meth0Ky-2H-pyran-4-yl)benzyloxy]e^ 

4-[4i3henyl-2-[2-[3-fluoro-5-(3,4 p 5 p 64etrahydro^ 

fonamide; 

4-[4^henyl-2-[2-[3-(3,4,5,6-tetrahydro-4-^ 
mide; 

4-[4^henyl-2-[2-[5-(3 ( 4 p 5 l 64etrahydro-4-m^ 
mide; 

4-[4^henyl-2-[2-[5-(3 p 4 p 5,6-tetrahydrcH4-m 
nesulfonamide; 

4-[4iDhenyl-2-[2-[6-(3 P 4 P 5 ( 6-tetrahydro-4-^ 
nesulfonamide; 

4-[4^henyl-2-[2-[3-(2,6^imethyl-3,4 p 5^ 
nesulfonamide; 

4-[4^henyl-2-[2-[2-(3,4,5,6-tetrahydro-4-methoxy-2H-pyran-4-yl)thiazoM 
nesulfonamide; 

4-[4-phenyl-2-[2-[3-fluoro-5-(1S,5R 3a-methoxy-6,8<liaxabicyclo[3.2.1]octanyl)phenoxy]ethyl]-5-oxazolyl]benze- 
nesulfonamide; 

4-[4i3henyl-2-[2-[3-(3 P 4 P 5 1 6-tetrahyd^ 

4i>heriyl-5-[4-[4-(methylsulfonyl)pheny^ 

zole; 

4^4iDhenyl-2-[2 : p-fluoro-5-(3,4,5,6-tefr^ 
amide; 

4-[4^henyl-2-[2-[3-(3A5 P 6-tetrahydro-4-^ 

4-[4iDhenyl-2-[2-[3-fluoro-5-(3,4 p 5 P 64etr^ 

fonamide; 

4-[4i3henyl-2-[2-[3-(3,4,5,6-tetrah^^ 
mide; 

4-[4iDhenyl-2-[2-[5-(3 1 4 P 5,64etrahydf^^ 
mide; 

4-[4i>henyl-2-[2-[5-(3,4,5 1 6-tetrahydro-4-^^ 
fonamide; 

4-[4i3henyl-2-[2-[6-(3,4 f 5,6-tetra^ 
fonamide; 

4-[4i3henyl-2-[2-[3-(2 P 6<limethyl-3A5 i 6-t^ 
nesulfonamide; 

4-[4i3henyl-2-[2-[2-(3,4,5 P 6-te<rahydr^^ 
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fonamide; 

4-[4-phenyl-2-[2-[3-fluoro-5-(1S,5R 3a-hydroxy-6,8<iioxabicyclo[3.2.1]octanyl)phenoxy]ethyl]-5-oxa20lyi]benze- 
nesulfonamide; 

4-[4iahenyl-2-[1 -hydraxy-2-[3^ 
fonamide; 

4^henyl-5-[4-[4-(methylsutfonyl)phenyq-2-[1-h^^ 
noxy]ethyl]oxazole; 

4-[4^henyl-2-[1-hydroxy-2-[3-fluoro-5-@^^ 
zolyljbenzenesulfonamide; 

4-[4i)henyl-2-[1-hydraxy-2-[3-(3,4,5,6-tetrahydro-4-methoxy-2H-pyran^-yl)be 
nesulfonamide; 

4-[4^henyl-2-[1-hydroxy-2-[3-fluoro-5-(3^5,6-tefr^^ 
zolyljbenzenesulfonamide; 
4-[4i3henyl-2-[1-hydroxy-2-[3-(3,4,5^ 
nesulfonamide; 

4-[4-phenyl-2-[1-hydroxy-2-(5-(3,4,5,6-tetrahydro-4-methoxy-2H-pyran-4-yl)pyridin-3-yloxy]e% 
zenesulfonamide; 

4-[4iDhenyl-2-[1-hydroxy-2-[5-(3,4,5 l 6-tetrahydro-4-methoxy-2H-pyran^-yl)pyridi 

zolyljbenzenesutfonamide; 

4-[4^henyl-2-[1-hydraxy-2-[6-(3,4,5,6-tet^ 

zolyljbenzenesulfonamide; 

4-[4i3henyl-2-[1-hydrQxy-2-[3-(2,6<iimethyl-3A 
zolyljbenzenesulfonamide; 
4-[4^henyl-2-[1-hydroxy-2-[2-(3,4,5,6^ 
zolyljbenzenesulfonamide; 

4-[4-phenyl-2-[1 -hydrQxy-2-[3-f luoro-5-(1 S.5R 3a-methoxy-6,8-dioxabicyclo[3.2. 1 ]octanyl)phenoxy]ethy0-5-oxa- 
zolyljbenzenesuHbnamide; 

4-[4^henyl-2-[1-hydraxy-2-[3-(3A5,6-tetrahydro-4-^^^ 
fonamide; 

4i3henyl-5-[4-[4-(methylsulfonyl)pheny^^ 
noxy]ethyl]oxazole; 

4-[4i3henyl-2-[1-hydraxy-2-[3-fluoro-5-(3A5^ 
zenesulfonamide; 

4-[4i>henyl-2-[1-hydraxy-2-[3-(3,4^ 
nesulfonamide; 

4-[4^henyl-2-[1-hydrQxy-2-[3-fluoro-5-(3,4,53-tetrahydro^-hydroxy-2H 
zolyljbenzenesulfonamide; 
4-[4^henyl-2-[1-hydraxy-2-[3-(3A5,64etrahydro^^ 
nesulfonamide; 

4-[4i)henyl-2-[1-hydroxy-2-[5-(3,4,5 p 
nesulfonamide; 

4-[4^henyl-2-(1-hydraxy-2-[5-(3A5,6-tetrahydro-^^^ 

zolyljbenzenesutfonamide; 

4-[4iDhenyl-2-[1-hydroxy-2-[6-(3,^^ 

zolyljbenzenesulfonamide; 

4-[4^henyl-2-[1-hydrcxy-2-[3-(2,6<iimeth^ 

zolyljbenzenesulfonamide; 

4-[4iDhenyl-2-[1-hydroxy-2-[2-(3,4,5 l 6-tetrahydro-4-hydroxy-2HiDyra^ 
zolyljbenzenesulfonamide; 

4-[4-phenyl-2-[1 -hydroxy-2-[3-f luoro-5-(1 S,5R 3a-hydroxy-6,8-dioxabicyclo[3.2. 1]octanyl)phenoxy]ethyI]-5-oxa- 

zolyljbenzenesulfonamide; 

4-[4iDhenyl-2-ff3-(3,4,5,64efrahydro-4-me 

4^henyl-5-[4-[4-(methylsulfonyl)phenyQ-2^ 

zole; 

4-[4i3henyl-2-[[3-fluoro-5-(3A5,64etrahydro^^ 
fonamide; 

4-[4i3henyl-2-p-(3,4,5 l 64efrahydro-4-m 
4-[4^)henyl-2-[[3-fluoro-5-(3A5.6-tetrahydro^ 
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fonamide; 

4-[4iDhenyl-2-n3-(3A5.6-tetrahydro-4-meth^^ 

4-[4^henyl-2-[[5-(3A5,6-tetrahydro-4-met^ 

mide; 

4-[4^henyl-2-[[5-(3A5,6-tetrahydro-4-methoxy^ 
nesulfonamide; 

4-[4i3henyl-2-[[6<3,4,5 1 6-tetrahydro-4-metto 
nesulfonamide; 

4-[4i3henyl-2-[[3-(2,6<Jimethyl-3 1 4,5,6-tetrahydro-4-methoxy-2H^yran-4^ 
nesulfonamide; 

4-[4i3henyl-2-[[2-(3,4,5,6-tetrahydro-4-m^ 
fonamide; 

4-[4-phenyl-2-[[3-fluoro-5-(1S,5R 3a-methoxy-6 ( 8-dioxabicyclo[3.2.1]octanyl)phenoxy]methyl]-5-oxazolyl]benze- 
nesulfonamide; 

4-[4iDhenyl-2-[[3-(3,4,5,6-tetrahydro-4-hydra 

4-phenyl-5-[4-[4-(methylsulfonyl)phenyl]-2-[[3-(3,4,5 ( 6-tetrahydro-4-hydroxy-2H-pyran-4-yl^ 
zole; 

4-[4i3henyl-2-[[3-fluoro-5-(3.4,5 ( 64etrahydro-4-hydroxy-2H-pyran-4-yl)phenoxy]meih^ 
amide; 

4-[4iDhenyl-2-[[3-(3,4,5 f 6-tetrahydro-4-h 

4-[4iDhenyl-2-[[34luoro-5-(3A5,64etrahydro^-ty^ 

fonamide; 

4-[4i3henyl-2-[[3-(3,4 p 5 1 6-tetrahydro-4-hydroxy-2H-pyran-4-yi)thiophenyQm^ 

4-[4^)henyl-2-[[5-(3,4,5,6-tetrahydro-4-hydroxy-2H-pyran-4-yl)pyridin-3-ylo 

mide; 

4-[4i3henyl-2-[[5-(3A5 I 6-tetrahydro-4-hydro^ 
fonamide; 

4-[4^henyl-2-[[6-(3 ) 4,5 i 6-tetrahydro-4-hydroxy-2H-pyran-4-yl)pyridin-2-ylmeth 
fonamide; 

4-[4i3henyl-2-p-(2 ) 6<jimethyl-3,4 l 5,6-te^ 
nesulfonamide; 

4-[4i)henyl-2-[[2^3,4,5,6-tetrahydro-4-hydroxy-2H-pyran-4-yl)thiazol^ 
fonamide; 

4-[4-phenyl-2-[[3-fluoro-5-(1S l 5R 3a-hydroxy-6,8<lioxabicyclo[3.2.1]octanyl)phenoxy]methyl]-5-oxazolyl]benze- 
nesulfonamide; 

4-[4^henyl-2-[3-[3-(3A5,6-tetrahydro-4-m&^^ 
fonamide; 

4iDhenyl-5-[4-[4-(methylsulfonyl)pher^^ & Z-pro- 

pen)-1-y(]oxazole; 

4-[4iDhenyl-2-[3-[3-fluoro-5K3 ) 4,5,6-tetrahydro-4-methoxy-2H^yran^-yl)p 

zolyl]benzenesulfonamide; 

4-[4iDhenyl-2-[3-[3-(3,4 t 5,6-tetrahydro-4-met^ 

nesulfonamide; 

4-[4^henyl-2-[3-[3-fluoro-5-(3,4,5,6-tetrahydro^ 
zolyljbenzenesulfonamide; 

4-[4i3henyl-2-[3-[3-(3 1 4 ( 5,6-tetrahydro-4-meaiaxy-2H-pyran-4-yl)thtoph 
nesulfonamide; 

4-[4i3henyl-2-[3-[5-(3A5 P 6-tetrahydro-4-m 
zenesulfonamide; 

4-[4i3henyl-2-[3-[5-(3 P 4,5 ( 6-tetrahydro-4-methQxy-2H-pyran-4-yl)pyridi 

zolyljbenzenesulfonamide; 

4-[4i)henyl-2-[3-[6-(3,4 t 5,64etrahydr^^ 

zolyljbenzenesulfonamide; 

4-[4^henyl-2-[3-[3-(2,6<iimethyl-3A5,6-t^ 

zolyljbenzenesulfonamide; 

4-[4^henyi-2-[3-[2-(3A5,6-tetrahydro44Tie^ 

zolyljbenzenesulfonamide; 

4-[4-phenyl-2-[3-[3-fluoro-5-(1S,5R 3a-methoxy-6,8-dioxabicyclo[3.2.1]octanyl)phenoxy](Z-propen)-1-yll-5-oxa- 
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zolyl]benzenesulfonamide; 

4-[4^henyl-2-[3-[3-(3 ) 4 f 5,6-tetrahydro-4-hydroxy-2HiDyran-4-yl)phenoxy]( 
fonamide; 

4i3henyl-5-[4-[4-(methylsutfonyl)phenyQ^^ 
1-yl]oxazole; 

4-[4^henyl-2-[3-[34luoro-5-(3,4 1 5,6-tetrahydro-4-hydrQxy-2H-pyran-4-y0ph 
zenesulfonamide; 

4«[4iahenyl-2-[3-[3-(3A5,6-tetrahydro-4^ 
nesulfonamide; 

4-[4i3henyl-2-[3-[3-fluoro-5-(3,4 ( 5 P 64etrahydro-4-hydrQxy-2H-pyran-4-yl)ben2y^ 

zolyl]benzenesulfonamide; 

4-[4^henyl-2-[3-[3-(3A5,6-tetrahydro-4-hy^ 

nesulfonamide; 

4-[4i3henyl-2-[3-[5-(3A5,6-tetrahydro-4-hydro^^ 
nesulfonamide; 

4-[4-phenyl-2-[3-[5-(3,4,5,6-tetrahydro-4-hydroxy-2H^yran-4-yl)pyridin"3-ylmethoxy](Z-^ 

zolyl]benzenesulfonamide; 

4-[4iDhenyl-2-[3-[6-(3A5,6-tetrahydro-4-^ 

zolyl]benzenesulfonamide; 

4-[4iahenyl-2-[3-[3-(2 1 6Kjimethyl-3A5,6-tetraty^ 

zolyljbenzenesulfonamide; 

4-[4^henyl-2-[3-[2-(3,4,5 1 6-tetrahydro-4-hydroxy-2H^yran-4-yl)thiazoM-ylme 
zolyl]benzenesulfonamide; 

4-[4-phenyl-2-[3-[3-f luoro-5-(1 S.5R 3a-hydroxy-6,8-dioxabicyclo[3.2. 1 ]octanyl)phenoxyl(E-propen)-1 -ylJ-5-oxa 

zolyl]benzenesulfonamide; 

4-[4iDhenyl-2-[[3-(3A5,6-tetrahydro-4-metto^ 

zolyljbenzenesulfonamide; 

4-[4^henyl-5-[4-[4-(methylsulfonyl)^^ 

zol-4-ylmethyl-5-]-5-oxazolyl]benzenesulfonamide; 

4-[4iahenyl-2-CT3-fluoro-5-(3A5,6-tetrahydro^-m^ 

oxazolyQbenzenesulfonamide; 

4-[4^henyl-2-[[3-(3 ( 4,5 t 6-tetrahydro-4-mett 

zolyI]benzenesuffonamide; 

4-[4iahenyl-2-[[3-fluoro-5-(3A5 ( 6-tetrahydro^ 

oxazolyQbenzenesulfonamide; 

4-[4iDhenyl-2-[[3-(3A5,6-tetrahydro-4-meft^ 

zolyljbenzenesulfbnamide; 

4-[4t>henyl-2-[[5-(3 i 4 1 5,6-tetrahydro-4-m^ 

zolyt]benzenesutfonamide; 

4-[4i5henyl-2-[[5-(3A5,6-tetrahydro-4-meth^^ 

oxazolyl]benzenesulfonamide; 

4-[4iahenyl-2-[[6-(3A5,6-tetrahydro-4-m^ 

oxazolyQbenzenesutfonamide; 

4-[4i3henyl-2-[[3-(2,6«Jimethyl-3A5 ( 6-teta^ 

]-5-oxazoly0benzenesulfonamide; 

4-[4i3henyl-2-[[2-(3A5,6-tetrahydro-4-^ 

oxazolyljbenzenesulfonamide; 

4- [4-phenyl-2-[[3-f luoro-5-(1 S.5R 3a-methoxy-6 t 8-diQxabicyclo[3.2.1]octanyl)phenoxy]-1 ,2,3-triazol-4-ylmethyl-5-] 

5- oxazolyl)benzenesuifonamide; 
4-[4^hen^-2-[[3-(3A5,64etrahydro-4-hydra 
zolyljbenzenesulfonamide; 
4i)henyl-5^4-[4-(methylsulfonyl)phenyn^^ 
4-ylmethyl-5-]oxazole; 
4-[4i3henyl-2-[[3-fluoro-5-(3A5,6-tetrah^ 
zolyljbenzenesulfonamide; 
4-[4iDhenyl-2-[[3-(3A5,6-tetrahydro-4-^ 
zolyljbenzenesulfonamide; 
4-[4iDhenyl-2-[[3-fluoro-5-(3A5,6-tetrahydm^ 
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oxazolyl]benzenesulfonamide; 

4-[4^henyl-2-[[3-(3 p 4,5 P 6-tetrahydro-4-h^ 

zolyljbenzenesulfonamide; 

4-[4ishenyl-2-[[5^3 p 4,5,6-tetrahydro-4-hydr^ 

zolyljbenzenesulfonamide; 

4-[4i3henyl-2-[[5-(3 l 4 f 5,6-tetrahydro-4-hydrQxy-2H-pyran-4-yi)pyridin-3-^ 
oxazolyljbenzenesulfbnamide; 

4-[4i3henyl-2-[[6-(3,4 ( 5 ( 6-tetrahydro-4-hydroxy-2H-pyran-4-yl)pyridin-2-ylm 
oxazolyl]benzenesulfonamide; 

4- [4i3henyl-2-CT3-(2,6<limethyl-3 ( 4,5 ) 6^ 

5- oxazolyI]benzenesutfonamide; 

4-[4i3henyl-2-[[2-(3,4,5,6-tetrahydro-4-hydroxy-2H-pyran-4-yl)thiazol-4-ylm 
oxazolyl]benzenesulfonamide; 

4- [4-phenyl-2-[[3-fluoro-5-(1S,5R Sa-hydroxy^.S^lioxabicyclop^.lloctanyOphenoxyl-I^.S^riazol^-ylmethyl-S-]- 

5- oxazolyl]benzenesulfonamide; 

4-[4^henyl-2-[[[3-(3 ( 4,5,6-tetrahydro-2H-pyran-4-yl)]E-oximinomethyl]phenoxy]acetyl]-^ 
mide; 

4-[4iDhenyl-2-[[[3-(3,4,5,6-tetrahydro-2H^^ 
mide; 

4-[4iDhenyl-2-[[E<)-methyl-[3-(3,4 ) 5^ 
nesulfonamide; 

4-[4iDhenyl-2-[[Z<)-methyl-[3-(3A5,6-tetrah^ 
nesulfonamide; 

4-[4i3henyl-2-[3-n3-(3,4,5 1 6-tefrahydro-2H^ 
nesulfonamide; 

4-[4iahenyl-2-[3-[I3-(3,4,5 ) 6-tetrahydro-2H^ 
nesulfonamide; 

4-[4i3henyl-2-[3-[EO-methyi-[3-(3 P 4,5 P 6-tetrahydro-2H-pyran-4-yl)]oximinometh^ 
zolyl]benzenesulfonamide; 

4-[4i3henyl-2-[3-[ZO-methyi-[3-(3,4,5,64etrahydro-2H-pyran^-yl)]oximinomethy 
zolyljbenzenesulfonamide; 

4-[4i3henyl-2-[3-[3-(3,4 p 5 1 6-tetrahydro-4-methoxy-2H-pyran-4-yl)pheny0prop 
mide; 

4i3henyl-5-[4-[4-(methylsulfonyl)pte 
yljoxazole; 

4-[4i3henyl-2-[3-[3-fluoro-5-(3,4,5,6-tetr^^ 
nesulfonamide; 

4-[4^henyl-2-[3-[5-(3,4,5 p 64etrahydro-4-meta 
fonamide; 

4-[4iDhenyl-2-[3-[3-(2 t 6<iimethyl-3 P 4 P 5,6-te^ 
zenesulfonamide; 

4-[4iahenyi-2-[3-[2-(3,4 p 5,6-tetrahydro^^ 
fonamide; 

4-[4-phenyl-2-[3-[3-fluoro-5-(1S,5R 3a-methoxy-6,8-dioxabicyclo[3.2.1]octanyl)phenyl]propyn-1-yl]-5-oxa- 

zolyl]benzenesulfonamide; 

4-[4ishenyl-2-[3-[3-(3,4 p 5 P 64etrahydro-4^^ 

mide; 

4^henyl-5-[4-[4-(methylsulfonyl)pte 
yljoxazole; 

4-[4i3henyi-2-[3-[3-fluoro-5-(3A5,6-tetr^^ 
nesulfonamide; 

4-[4iahenyl-2-[3-[5-(3 ( 4,5 P 6-tetrahydro^ 
fonamide; 

4-[4iDhenyl-2-[3-[3-(2,6<limethyl-3^^ 
zenesulfonamide; 

4^4^henyl-2-[3-[2-(3,4,5,64etrahydro-4-h^ 
fonamide; 

4-[4-phenyl-2-[3-p-f luoro-5-(1 S,5R 3a-hydroxy-6 P 8-dioxabicyclo[3.2. 1]octanyl)phenyl]propyn-1 -yl]-5-oxazolyl]ben- 



19 



EP 0 995 747 A1 

zenesulfonamide; 

4-[4-phenyl-2-[3-[3-(3,4,5,6-tetrahydro-4-metho^ 

4phenyl-5-[4-[4-(methylsulfonyl)phenyq-2-[3-[3-(3,4 p 5 t 6-tetrahydro-4-m 

zole; 

4-[4-phenyl-2-[3-[3-fluoro-5-(3,4 1 5,6^ 
fonamide; 

4-[4-phenyl-2-[3-[5K3,4,5,6-te*rahydro-4-methQxy-2H-pyran-4-yl)pyridin 
mide; 

4-[4-phenyl-2-[3-[3-(2,6-dimethyl-3,4,5,6-tetrahydr^^ 
nesulfonamide; 

4-[4-phenyl-2-[3-[2-(3A5,6-tetrahydro-4-methoxy^ 
mide; 

4-[4-phenyl-2-[3-[3-fluoro-5-(1S,5R 3a-methoxy-6,8-dioxabicyclo[3.2.1]octanyl)phenyl]propyl]-5-oxazolyl]benze- 
nesulfonamide; 

4-[4-phenyl-2-[3-[3-(3,4,5,6-tetrahydro-4-hydroxy-2H-pyran-^^ 

4-phenyl-5-[4-[4-(methylsulfonyl)phenyl]-2-[3-[3-(3,4,5,6-tetrahydro-4-hydroxy-2H 

zole; 

4-[4i3henyl i 2-[3-[3-fluoro-5-(3,4,5,6-tetrahydro-4-hydroxy-2H-pyran-4-yl)ph^ 
amide; 

4-[4-phenyl-2-[3-[5-(3,4,5,6-tetrahydro-4-hydroxy-2Hi3yran-4-yl) pyridin-3-yl]propyl]-5-oxazolyl]benzenesulfona- 
mide; 

4-[4-phenyl-2-[3-[3-(2,6-dime%l-3,4,5 1 6-tetrahydro^^ 
nesulfonamide; 

4-[4-phenyl-2-[3-[2-(3,4,5,6-tetrahydro-4-hydroxy-2H^ 
mide; and 

4-[4-phenyl-2-[3-[34luoro-5-(1S,5R 3a-hydroxy^,8<iioxabicyclo[3.2.1]octanyl)phenyl]propyn-1-yI]-5-oxazolyl]ben- 
zenesulfonamide. 

[0026] The term "hydrido" denotes a single hydrogen atom (H). This hydrido radical may be attached, for example, 
to an oxygen atom to form a hydroxy! radical or two hydrido radicals may be attached to a carbon atom to form a meth- 
ylene (-CH 2 -) radical. Where used, either alone or within other terms such as "haloalkyl", "alkylsulfbnyl", "alkoxyalkyl" 
and "hydroxyalkyl", the term "alkyl" embraces linear or branched radicals having one to about twenty carbon atoms or, 
preferably, one to about twelve carbon atoms. More preferred alkyl radicals are "lower alkyl" radicals having one to 
about ten carbon atoms. Most preferred are lower alkyl radicals having one to about six carbon atoms. Examples of 
such radicals include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, terf -butyl, pentyl, iso-amyl, hexyl and 
the like. The term "alkenyT embraces linear or branched radicals having at least one carbon-carbon double bond of two 
to about twenty carbon atoms or, preferably, two to about twelve carbon atoms. More preferred alkyl radicals are lower 
alkenyT radicals having two to about six carbon atoms. Examples of alkenyl radicals include ethenyl, propenyl, allyl, 
propenyl, butenyl and 4-methylbutenyl. The term "alkynyl" denotes linear or branched radicals having two to about 
twenty carbon atoms or, preferably, two to about twelve carbon atoms. More preferred alkynyl radicals are "lower alky- 
nyT radicals having two to about ten carbon atoms. Most preferred are lower alkynyl radicals having two to about six 
carbon atoms. Examples of such radicals include propargyl, butynyl, and the like. The terms "alkenyl", "lower alkenyl", 
embrace radicals having n cis n and "trans" orientations, or alternatively, "E" and "Z" orientations. The term "cycloalkyl" 
embraces saturated carbocyclic radicals having three to twelve carbon atoms. More preferred cycloalkyl radicals are 
"lower cycloalkyl" radicals having three to about eight carbon atoms. Examples of such radicals include cydopropyl, 
cyclobutyl, cyclopentyl and cyclohexyl. The term "cydoalkenyl" embraces partially unsaturated carbocyclic radicals 
having three to twelve carbon atoms. More preferred cydoalkenyl radicals are "lower cycloalkenyT radicals having four 
to about eight carbon atoms. Examples of such radicals indude cyclobutenyl, cyclopentenyl and cyclohexenyl. The term 
"halo" means halogens such as fluorine, chlorine, bromine or iodine. The term "haloalkyl" embraces radicals wherein 
any one or more of the alkyl carbon atoms is substituted with halo as defined above. Specifically embraced are mono- 
haloalkyl, dihaloalkyl and polyhaloalkyl radicals. A monohaloalkyl radical, for one example, may have either an iodo, 
bromo, chloro or fluoro atom within the radical. Dihalo and, polyhaloalkyl radicals may have two or more of the same 
halo atoms or a combination of different halo radicals. "Lower haloalkyl" embraces radicals having 1-6 carbon atoms. 
Examples of haloalkyl radicals include fluoromethyl, diftuoromethyl, tr if luorom ethyl, chloromethyl, dichlorom ethyl, 
trichloromethyl, pentafluoroethyl, heptafluoropropyl, d'rfluorochloromethyl, dichlorofluoromethyl, drfiuoroethyl, drfluoro- 
propyl, dichloroethyl and dichloropropyl. The term "hydroxyalkyl" embraces linear or branched alkyl radicals having one 
to about ten carbon atoms any one of which may be substituted with one or more hydroxyl radicals. More preferred 
hydroxyalkyl radicals are "lower hydroxyalkyl" radicals having one to six carbon atoms and one or more hydroxyl radi- 
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cals. Examples of such radicals include hydroxymethyl, hydroxyethyl, hydroxypropyl, hydroxybutyl and hydroxyhexyl. 
The term "cyanoalkyl" embraces linear or branched alkyl radicals having one to about ten carbon atoms any one of 
which may be substituted with one or more cyano radicals. More preferred cyanoalkyl radicals are "lower cyanoalkyT 
radicals having one to six carbon atoms and one or more cyano radicals. Examples of such radicals include cyanome- 
thyl, cyanoethyl, cyanopropyl, cyanobutyl and cyanohexyl. The terms "alkoxy" and "aikyloxy" embrace linear or 
branched oxy-containing radicals each having alkyl portions of one to about ten carbon atoms. More preferred alkoxy 
radicals are "lower alkoxy" radicals having one to six carbon atoms. Examples of such radicals include methoxy, ethoxy, 
propoxy, butoxy and terf-butoxy. The term "alkoxyalkyl" embraces alkyl radicals having one or more alkoxy radicals 
attached to the alkyl radical, that is, to form monoalkoxyalkyl and dialkoxyalkyl radicals. The "alkoxy" radicals may be 
further substituted with one or more halo atoms, such as f luoro, chloro or bromo, to provide haloalkoxy radicals, or with 
hydroxy! radicals to from "hydroxyalkyloxy" radicals. More preferred haloalkoxy radicals are "lower haloalkoxy" radicals 
having one to six carbon atoms and one or more halo radicals. Examples of such radicals include fluoromethoxy, chlo- 
romethoxy, trifluoromethoxy, trifluoroethoxy, fluoroethoxy and fluoropropoxy. More preferred hydroxyalkyloxy radicals 
are "lower hydroxyalkyloxy" radicals having alkyl poriotns of 1 to 6 carbons. The term "alkenyloxy" embraces radicals 
having alkenyl portions of two to about ten carbon atoms attached to an oxygen atom. More preferred alkenyloxy radi- 
cals are "lower alkenyloxy" radicals having two to six carbon atoms. The term "alkynyloxy" embraces radicals having 
alkynyl portions of two to about ten carbon atoms attached to an oxygen atom. More preferred alkynyloxy radicals are 
"lower alkynyloxy" radicals having two to six carbon atoms. Examples of such lower alkynyloxy radicals include propy- 
nyloxy, and butynyloxy. The term "aryT, alone or in combination, means a carbocyclic aromatic system containing one, 
two or three rings wherein such rings may be attached together in a pendent manner or may be fused. The term "aryT 
embraces aromatic radicals such as phenyl, naphthyl, tetrahydronaphthyl, indane and biphenyl. Aryl moieties may also 
be substituted at a substitutable position with one or more substituents selected independently from alkyl, alkoxyalkyl, 
alkylaminoalkyl, carboxyalkyl, alkoxycarbonylaikyl, aminocarbonylalkyl, alkoxy, aralkoxy, hydroxy!, amino, halo, nrtro, 
alkylamino, acyl, cyano, carboxy, aminocarbonyl, alkoxycarbonyl and aralkoxycarbonyl. The term "heterocydyl" 
embraces saturated, partially unsaturated and unsaturated heteroatom-containing ring-shaped radicals, where the het- 
eroatoms may be selected from nitrogen, sulfur and oxygen. Examples of saturated heterocyclyl radicals include satu- 
rated 3 to 6-membered heteromonocylic group containing 1 to 4 nitrogen atoms (e.g. pyrrolidinyl, imidazolidinyl, 
piperidino, piperazinyl, etc.); saturated 3 to 6-membered heteromonocyclic group containing 1 to 2 oxygen atoms and 
1 to 3 nitrogen atoms (e.g. morpholinyl, etc.); saturated 3 to 6-membered heteromonocyclic group containing 1 to 2 sul- 
fur atoms and 1 to 3 nitrogen atoms (e.g., thiazolidinyl, etc.). Examples of partially unsaturated heterocyclyl radicals 
include dihydrothiophene, dihydropyran, dihydrofuran and dihydrothiazole. The term "heteroaryl" embraces unsatu- 
rated heterocyclyl radicals. Examples of unsaturated heterocyclyl radicals, also termed "heteroaryl" radicals include 
unsaturated 3 to 6 membered heteromonocyclic group containing 1 to 4 nitrogen atoms, for example, pyrrolyl, pyrrolinyl, 
imidazolyl, pyrazolyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, triazolyl (e.g., 4H-1,2,4-triazolyl, 1H-1,2,3-triazolyl, 2H- 
1,2,3-triazolyl, etc.) tetrazolyl (e.g. 1 H-tetrazoIyl, 2H-tetrazolyl, etc.). etc.; unsaturated condensed heterocyclyl group 
containing 1 to 5 nitrogen atoms, for example, indolyl, isoindolyl, indolizinyl, benzimidazolyl, quinolyl, isoquinolyl, inda- 
zolyl, benzotriazolyl, tetrazolopyridazinyl (e.g., tetrazolo[1 ( 5-b] pyridazinyl, etc.), etc.; unsaturated 3 to 6-membered 
heteromonocyclic group containing an oxygen atom, for example, pyranyl, furyl, etc.; unsaturated 3 to 6-membered 
heteromonocyclic group containing a sulfur atom, for example, thienyl, etc.; unsaturated 3- to 6-membered heterom- 
onocyclic group containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms, for example, oxazolyl, isoxazolyl, oxadiazolyl 
(e.g., 1 ,2,4-oxadiazolyt, 1 ,3,4-oxadiazolyl, 1 ,2,5-oxadiazolyl, etc.) etc.; unsaturated condensed heterocyclyl group con- 
taining 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms (e.g. benzoxazolyl, benzoxadiazolyl, etc.); unsaturated 3 to 6- 
membered heteromonocyclic group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms, for example, thiazolyl, thi- 
adiazolyl (e.g., 1,2,4- thiadiazolyl, 1,3,4-thiadiazoIyl, 1 ,2,5-thiadiazolyl, etc.) etc.; unsaturated condensed heterocyclyl 
group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms (e.g., benzothiazolyl, benzothiadiazolyl, etc.) and the like. 
The term also embraces radicals where heterocyclyl radicals are fused with aryl radicals. Examples of such fused bicy- 
clic radicals include benzofuran, benzothiophene, and the like. Said "heterocyclyl group" may have 1 to 3 substituents 
such as alkyl, hydroxyl, halo, alkoxy, oxo, amino and alkylamino. The term "alkylthio" embraces radicals containing a 
linear or branched alkyl radical, of one to about ten carbon atoms attached to a divalent sulfur atom. More preferred 
alkylthio radicals are "lower alkylthio" radicals having alkyl radicals of one to six carbon atoms. Examples of such lower 
alkylthio radicals are methyrthio, ethylthio, propylthio, butylthio and hexylthio. The term "alkylthioalkyl" embraces radi- 
cals containing an alkylthio radical attached through the divalent sulfur atom to an alkyl radical of one to about ten car- 
bon atoms. More preferred alkylthioalkyl radicals are "tower alkylthioalkyl" radicals having alkyl radicals of one to six 
carbon atoms. Examples of such lower alkylthioalkyl radicals include methylthiomethyl. The term "oximinoalkoxy" 
embraces aikyloxy radicals having one to about ten carbon atoms any one of which may be substituted with one or more 
oximino radicals (-C«NOH). More preferred oximinoalkoxy radicals are "lower oximinoalkoxy" radicals having alkoxy 
radicals containing one to six carbon atoms. Examples of such radicals include oximinomethoxy, oximinopropaxy, and 
oximinobutoxy. The term "oximinoalkoxyalkyl" embraces alkyloxyalkyl radicals with alkyl and portions having one to 
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about ten carbon atoms any one ol which may be substituted with an oximino radical (-C=NOH). More preferred oximi- 
noalkoxyalkyl radicals are "lower oximinoalkoxyalkyr radicals having alkyl radicals containing one to six carbon atoms. 
The terms "(alkyl)oximinoalkoxyalkyr and "(alkyl)oximinoalkoxy" embrace oximinoalkoxyalkyl and oximinoalkoxy radi- 
cals, as defined above, where the oximino portion is substituted on the oxygen atom with alkyl radicals having one to 

5 about ten carbon atoms. More preferred oximinoalkoxyalkyl radicals are "lower "(alkyl)oximinoalkoxyalkyr and "lower 
(alkyl)oximinoalkoxy" radicals having alkyl radicals containing one to six carbon atoms. The term "alkenylthio" 
embraces radicals containing a linear or branched alkenyl radical, of two to about ten carbon atoms attached to a diva- 
lent sulfur atom. More preferred alkenylthio radicals are "lower alkenylthio" radicals having alkenyl radicals of two to six 
carbon atoms. The term "alkynylthio" embraces radicals containing a linear or branched alkynyl radical, of two to about 

10 ten carbon atoms attached to a divalent sulfur atom. More preferred alkynylthio radicals are "lower alkynylthio" radicals 
having alkynyl radicals of two to six carbon atoms. The term "alkylsutfinyl" embraces radicals containing a linear or 
branched alkyl radical, of one to ten carbon atoms, attached to a divalent -S(=0)- radical. More preferred alkylsutfinyl 
radicals are "lower alkylsulf inyT radicals having alkyl radicals of one to six carbon atoms. Examples of such lower alkyl- 
sutfinyl radicals include methylsulfinyl, ethylsutfinyl, butylsulfinyl and hexylsulfinyl. TTie term "sulfonyl", whether used 

75 alone or linked to other terms such as alkylsulfonyl, denotes respectively divalent radicals -S0 2 -. "Alkylsulfonyl" 
embraces alkyl radicals attached to a sulfonyl radical, where alkyl is defined as above. More preferred alkylsulfonyl rad- 
icals are "lower alkylsulfonyl" radicals having one to six carbon atoms. Examples of such lower alkylsulfonyl radicals 
include methyl sulfonyl, ethylsulfonyl and propylsulfonyl. The "alkylsulfonyl" radicals may be further substituted with one 
or more halo atoms, such as f luoro, chloro or bromo, to provide haloalkytsulfonyl radicals. The terms "sulfamyT, "ami- 

20 nosutfonyl" and "sulfonamidyt" denote NH 2 0 2 S-. The term "acyl" denotes a radical provided by the residue after 
removal of hydroxyl from an organic acid. Examples of such acyl radicals include alkanoyl and aroyl radicals. Examples 
of such lower alkanoyl radicals include formyl, acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl, hex- 
anoyl, trrfluoroacetyl. The term "carbonyl", whether used alone or with other terms, such as "alkoxycarbonyl", denotes 
-(C=0)-. The term "aroyl" embraces aryl radicals with a carbonyl radical as defined above. Examples of aroyl include 

25 benzoyl, naphthoyl, and the like and the aryl in said aroyl may be additionally substituted. The terms "carbcxy" or "car- 
boxyl", whether used alone or with other terms, such as "carboxyalkyl", denotes -C0 2 H. The term "carboxyalkyl" 
embraces alkyl radicals substituted with a carboxy radical. More preferred are "lower carboxyalkyl" which embrace 
lower alkyl radicals as defined above, and may be additionally substituted on the alkyl radical with halo. Examples of 
such lower carboxyalkyl radicals include carboxymethyl, carboxyethyl and carboxypropyl. The term "alkoxycarbonyl" 
o means a radical containing an alkoxy radical, as defined above, attached via an oxygen atom to a carbonyl radical. More 
preferred are "lower alkoxycarbonyl" radicals with alkyl porions having 1 to 6 carbons. Examples of such lower alkoxy- 
carbonyl (ester) radicals include substituted or unsubstituted methoxycarbonyl, ethoxycarbonyt, propoxycarbonyl, 
butoxycarbonyl and hexyloxycarbonyl. The terms "alkylcarbonyl", "arylcarbonyl" and "aralkylcarbonyT include radicals 
having alkyl, aryl and aralkyl radicals, as defined above, to a carbonyl radical. Examples of such radicals include sub- 

35 stituted or unsubstituted methylcarbonyl, ethylcarbonyl, phenylcarbonyl and benzylcarbonyl. The term "aralkyl" 
embraces aryl-substituted alkyl radicals such as benzyl, diphenyfmethyl, tripheny I methyl, phenylethyl, and diphenyle- 
thyl. The aryl in said aralkyl may be additionally substituted with halo, alkyl, alkoxy, halkoalkyl and haloalkoxy. The terms 
benzyl and phenylmethyl are interchangeable. The term "heteroaralkyl" embraces heteroaryt-substituted alkyl radicals, 
such as pyridylmethyl, quinolyimethyl, thienylmethyl, furylethyl, and quinolylethyl. The heteroaryl in said heteroaralkyl 

40 may be additionally substituted with halo, alkyl, alkoxy, halkoalkyl and haloalkoxy. The term "aralkoxy" embraces aralkyl 
radicals attached through an oxygen atom to other radicals. The term "aralkaxyalky!" embraces aralkoxy radicals 
attached through an oxygen atom to an alkyl radical. The term "aralkylthio" embraces aralkyl radicals attached to a sul- 
fur atom. The term "aralkylthioalkyl" embraces aralkylthio radicals attached through a sulfur atom to an alkyl radical. 
The term "heteroaralkoxy" embraces heteroaralkyl radicals attached through an oxygen atom to other radicals. The 

45 term "heteroaralkyfthio" embraces heteroaralkyl radicals attached through a sulfur atom to other radicals. The term 
"aminoalkyt" embraces alkyl radicals substituted with amino radicals. More preferred are "lower aminoalkyl" radicals. 
Examples of such radicals include aminomethyl, aminoethyl, and the like. The term "alkylamino" denotes amino groups 
which have been substituted with one or two alkyl radicals. Preferred are "lower N-alkylamino" radicals having alkyl pori- 
ons having 1 to 6 carbon atoms. Suitable lower alkylamino may be mono or dialkylamino such as N-methylamino, N- 

so ethylamino, N,N-dimethylamino, N,N-diethylamino or the like. The term "cycloalkylamino" denotes amino groups which 
have been substituted with one or two cycloalkyl radicals, as defined above. The term "arylamino" denotes amino 
groups which have been substituted with one or two aryl radicals, such as N-phenylamino. The "arylamino" radicals 
may be further substituted on the aryl ring portion of the radical. The term "aralkylamino" embraces aralkyl radicals 
attached through an nitrogen atom to other radicals. The terms "N-arylaminoalkyT and "N-aryl-N-atkylaminoalkyl" 

55 denote amino groups which have been substituted with one aryl radical or one aryl and one alkyl radical, respectively, 
and having the amino group attached to an alkyl radical. Examples of such radicals include N-phenylaminomethyl and 
N-phenyl-N-methylaminomethyt. The term "aminocarbonyl" denotes an amide group of the formula -C(=0)NH 2 . The 
term "alkylaminocarbonyl" denotes an aminocarbonyl group which has been substituted with one or two alkyl radicals 
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on the amino nitrogen atom. Preferred are "N-alkylaminocarbonyl" "N.N-dialtyaminocarbonyT radicals. More preferred 
are "lower N-alkylaminocarbonyl" "lower N.N-dialkylaminocarbonyT radicals with lower alkyl portions as defined above. 
The term "alkylaminocarbonylhaloalkyl" denotes an aminocarbonyl group which has been substituted with one or two 
alkyl radicals on the amino nitrogen atom, attached to an hatoalkyl radical. Preferred are "N-alkylaminocarbonyl- 

5 haloalkyr "N.N-alkylaminocarbonylhaloalkyT radicals. More preferred are "lower N-alkylaminocarbonylhaloalkyr "lower 
N.N-alkylaminocarbonylhaloalkyr radicals with lower alkyl and lower haloalkyi portions as defined above. The term 
"alkylaminoalkyl" embraces radicals having one or more alkyl radicals attached to an aminoalkyl radical. The term "ary- 
loxyalkyl" embraces radicals having an aryl radicals attached to an alkyl radical through a divalent oxygen atom. The 
term "arylthioalkyl" embraces radicals having an aryl radicals attached to an alkyl radical through a divalent sulfur atom. 

10 [0027] When the above radicals are included as linker moiety "Y" in Formulas Ml, such radicals are divalent radi- 
cals. In addition, the orientation of the radicals between "A" and "Ar" are reversible. For example, the term "alkyrthio" 
represents both -CH 2 S- and -SCH 2 -, and "carbonylmethylaxy" represents both -C(0)CH 2 0- and -OCH 2 C(0)-. For 
terms such as aralkyl, and heteroarylalkyl, the moiety may be linked to "A" and "Ar" through a divalent alkyl radical, or 
through the alkyl radical at one end and the aryl or heteroaryl portion at the other. The use of heterocyclyl and aryl moi- 

75 eties includes divalent attachment at substitutable sites. The use of a substituted amine group, does not include attach- 
ment through a divalent nitrogen atom (i.e., -N(CH 3 )-) but instead (-N(H)CH 2 -). 

[0028] The present invention comprises a pharmaceutical composition comprising a therapeutically-effective 
amount of a compound of Formulas Ml in association with at least one pharmaceutically-acceptable carrier, adjuvant 
or diluent. 

20 [0029] The present invention also comprises a method of treating inflammation or inflammation-associated disor- 
ders in a subject, the method comprising treating the subject having or susceptible to such inflammation or disorder, 
with a therapeutically-effective amount of a compound of Formulas Ml. The method includes prophylactic or chronic 
treatment, especially in the case of arthritis and other inflammatory conditions which can lead to deterioration in the 
joints. 

25 [0030] Also included in the family of compounds of Formula I are the stereoisomers and tautomers thereof. Com- 
pounds of the present invention can possess one or more asymmetric carbon atoms and are thus capable of existing 
in the form of optical isomers as well as in the form of racemic or nonracemic mixtures thereof. Accordingly, some of the 
compounds of this invention may be present in racemic mixtures which are also included in this invention. The optical 
isomers can be obtained by resolution of the racemic mixtures according to conventional processes, for example by for- 

30 mation of diastereoisomeric salts by treatment with an optically active acid or base. Examples of appropriate acids are 
tartaric, diacetyltartaric, dibenzoyltartaric, ditoluoyltartaric and camphorsulfonic acid and then separation of the mixture 
of diastereoisomers by crystallization followed by liberation of the optically active bases from these salts. A different 
process for separation of optical isomers involves the use of a chiral chromatography column optimally chosen to max- 
imize the separation of the enantiomers. Still another available method involves synthesis of covalent diastereoisomeric 

35 molecules by reacting an amine functionality of precursors to compounds of Formula I with an optically pure acid in an 
activated form or an optically pure isocyanate. Alternatively, diastereomeric derivatives can be prepared by reacting a 
carboxyl functionality of precursors to compounds of Formula I with an optically pure amine base. The synthesized dias- 
tereoisomers can be separated by conventional means such as chromatography, distillation, crystallization or sublima- 
tion, and then hydrolyzed to deliver the enantiomerically pure compound. The optically active compounds of Formula I 

40 can likewise be obtained by utilizing optically active starting materials. These isomers may be in the form of a free acid, 
a free base, an ester or a salt 

[0031] Also included in the family of compounds of Formula I are the pharmaceutically-acceptable salts thereof. 
The term "pharmaceutically-acceptable salts" embraces salts commonly used to form alkali metal salts and to form 
addition salts of free acids or free bases. The nature of the salt is not critical, provided that it is pharmaceutically-accept- 

45 able. Suitable pharmaceutically-acceptable acid addition salts of compounds of Formula I may be prepared from an 
inorganic acid or from an organic acid. Examples of such inorganic acids are hydrochloric, hydrobromic, hydroiodic, 
nitric, carbonic, sulfuric and phosphoric acid. Appropriate organic acids may be selected from aliphatic, cycloaliphatic, 
aromatic, araliphatic, heterocyclyl, carboxylic and sulfonic classes of organic acids, example of which are formic, acetic, 
propionic, succinic, glycolic, gluconic, lactic, malic, tartaric, citric, ascorbic, glucuronic, maleic, fumaric, pyruvic, aspar- 

so tic, glutamic, benzoic, anthranilic, mesylic, salicylic, p-hydroxybenzoic, phenylacetic, mandelic, embonic (pamoic), 
methanesuffonic, ethanesuffonic, benzenesuffonic, pantothenic, toluenesuifonic, 2-hydroxyethanesulfonic, sulfanilic, 
stearic, cyclohexylaminosulfonic, algenic, p-hydroxybutyric, salicylic, galactaric and galacturonic acid. Suitable pharma- 
ceutically-acceptable base addition salts of compounds of Formula I include metallic salts made from aluminum, cal- 
cium, lithium, magnesium, potassium, sodium and zinc or organic salts made from N,N f -dibenzylethylenediamine, 

55 chloroprocaine, choline, diethanolamine, ethylenediamine, meglumine (N-methylglucamine) and procaine. All of these 
salts may be prepared by conventional means from the corresponding compound of Formula I by reacting, for example, 
the appropriate acid or base with the compound of Formula I. 
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GENERAL SYNTHETIC PROCEDURES 



[0032] The compounds of the invention can be synthesized according to the following procedures of Schemes I- 
XXIII, wherein the R 1 -R 9 substituents are as defined for Formula Ml, above, except where further noted. 



Scheme I 



+ W- Ar 




Base 



[0033] Synthetic Scheme I shows the preparation of sulfonylphenyl derivatives 3, where one of Z or W is a leaving 
group. A substituted aromatic or heteroaryl 2, such a tetrahydropyran substituted aryl, and a base such as anhydrous 
potassium carbonate are dissolved in anhydrous solvent such as DMF. A solution of sulfonylphenyl derivative 1 in anhy- 
drous DMF is added and stirred at room temperature to provide the sulfonylphenyl derivatives 3. 

Scheme II 
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[0034] Synthetic Scheme II shows the preparation of pyrazole compounds embraced by Formula I where R is Ar or 
Z (as defined in Scheme I), and R a is a radical defined above for the substituents optionally substituted on A. In step 1 , 
ketone 4 is treated with a base, preferably NaOMe or NaH, and an ester, or ester equivalent, to form the intermediate 
diketone 5 (in the enol form) which is used without further purification. In step 2, diketone 5 in an anhydrous protic sol- 
vent, such as absolute ethanol or acetic acid, is treated with the hydrochloride salt or the free base of a substituted 
hydrazine at reflux to afford a mixture of pyrazoles 6 and 7. Recrystallization from diethyl ether/hexane or chromatogra- 
phy affords 6 usually as a solid. Similar pyrazoles can be prepared by methods described in U.S. Pat. Nos. 4,146,721 , 
5,051,518, 5,134,142 and 4,914,121 which are incorporated by reference. 



Scheme III 




[0035] Scheme III shows the four step procedure for forming pyrazoles 11 of the present invention (where R b is 
alkyl) from ketones 8. In step 1 , ketone 8 is reacted with a base, such as lithium bis(trimethylsi!yl)amide or lithium diiso- 
propylamide (LDA) to form the anion. In step 2, the anion is reacted with an acetylating reagent to provide diketone 9. 
In step 3, the reaction of diketone 9 with hydrazine or a substituted hydrazine, gives pyrazole 10. In step 4, the pyrazole 
10 is oxidized with an oxidizing reagent, such as Oxone® (potassium peroxymonosuffate), 3-chloroperbenzoic acid 
(MCPBA) or hydrogen peroxide, to give a mixture of the desired 3-(alkylsulfonyl)phenyl-pyrazole 1 1 and the 5-(alkylsul- 
fonyl)phenyl-pyrazole isomer. The desired pyrazole 11, usually a white or pale yellow solid, is obtained in pure form 
either by chromatography or recrystallization. 

[0036] Alternatively, diketone 9 can be formed from ketone 8 by treatment with a base, such as sodium hydride, in 
a solvent, such as dimethylfbrmamide, and further reacting with a nitrile to form an aminoketone. Treatment of the ami- 
noketone with acid forms the diketone 9. Similar pyrazoles can be prepared by methods described in US. Pat. No. 
3.984,431 which is incorporated by reference. 
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Scheme IV 



S0 2 R 2 




[0037] Diaryl/heteroaryl thiophenes (where T is S, and R b is afkyl) can be prepared by the methods described in 
U.S. Patent Nos. 4,427,693, 4,302,461 , 4,381 ,311, 4,590,205, and 4,820,827, and PCT documents WO 95/00501 and 
W094/15932, which are incorporated by reference. Similar pyrroles (where T is N), furanones and furans (where T is 
O) can be prepared by methods described in PCT documents WO 95/00501 and W094/15932. 
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Scheme V 
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[0038] Diaryl/heteroaryl oxazoles can be prepared by the methods described in U.S. Patent Nos. 3,743,656, 
3,644,499 and 3,647,858, and PCT documents WO 95/00501 and W094/15932, which are incorporated by reference. 
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Scheme VI 




25 26 



1) C1S0 3 H 

2) NH4OH 

V 




S0 2 NH 2 

35 

27 



40 

[0039] Diaryl/heteroaryl isoxazoles can be prepared by the methods described in PCT documents WO92/05162, 
and WO92/19604, and European Publication EP 26928 which are incorporated by reference. Sulfonamides 27 can be 
formed from the hydrated isoxazole 26 in a two step procedure. First, hydrated isoxazole 26 is treated at about 0 °C with 
two or three equivalents of chlorosulfonic acid to form the corresponding sutfonyl chloride. In step two, the sulfonyl chlo- 
45 ride thus formed is treated with concentrated ammonia to provide the sulfonamide derivative 27. 
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Scheme VII 
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40 [0040] Scheme VII shows the three step preparation of the substituted imidazoles 32 of the present invention. In 
step 1, the reaction of substituted nitrites (R 1 CN) 28 with primary phenylamines 29 in the presence of alkylaluminum 
reagents such as trimethylaluminum, triethylaluminum, dimethylaluminum chloride, diethylaluminum chloride in the 
presence of inert solvents such as toluene, benzene, and xylene, gives amkjines 30. In step 2, the reaction of amidine 
30 with 2-haloketones (where X is Br or CI) in the presence of bases, such as sodium bicarbonate, potassium carbon- 

45 ate, sodium carbonate, potassium bicarbonate or hindered tertiary amines such as A(A/'-diisopropylethylamine, gives 
the 4,5-dihydroimidazoles 31 (where R b is alkyl, R c is hydroxyl and R d is hydrido). Some of the suitable solvents for this 
reaction are isopropanol, acetone and dimethylformamide. The reaction may be carried out at temperatures of about 
20°C to about 90°C. In step 3, the 4,5-dihydroimidazoles 31 may be dehydrated in the presence of an acid catalyst such 
as 4-toluenesulfonic acid or mineral acids to form the 1 ,2-disubstituted imidazoles 32 of the invention. Suitable solvents 

so for this dehydration step are e.g., toluene, xylene and benzene. Trrfluoroacetic acid can be used as solvent and catalyst 
for this dehydration step. 

[0041] In some cases (e.g., where YR = methyl or phenyl) the intermediate 31 may not be readily isolable. The 
reaction, under the conditions described above, proceeds to give the targeted imidazoles directly. 
[0042] Similarly, imidazoles can be prepared having the sulfonytphenyl moiety attached at position 2 and R 1 
55 attached at the nitrogen atom at position 1 . Diaryl/heteroaryl imidazoles can be prepared by the methods described in 
U.S. Patent Nos. 4,822,805, and PCT document WO 93/14082, which are incorporated by reference. 
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Scheme VIII 
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[0043] The subject imidazole compounds 39 of this invention may be synthesized according to the sequence out- 
lined in Scheme VIII. Aldehyde 33 may be converted to the protected cyanohydrin 34 by reaction with a trialkylsilyl cya- 
nide, such as trimethyisilyl cyanide (TMSCN) in the presence of a catalyst such as zinc iodide (Zny or potassium 
cyanide (KCN). Reaction of cyanohydrin 34 with a strong base followed by treatment with benzaldehyde 35 (where R 2 
is alkyl) and using both acid and base treatments, in that order, on workup gives benzoin 36. Examples of strong bases 
suitable for this reaction are lithium diisopropylamide (LDA) and lithium hexamethyldisilazane. Benzoin 36 may be con- 
verted to benzil 37 by reaction with a suitable oxidizing agent, such as bismuth oxide or manganese dioxide, or by a 
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Swern oxidation using dimethyl sulfoxide (DMSO) and trifluoroacetic anhydride. Benzil 37 may be obtained directly by 
reaction of the anion of cyanohydrin 34 with a substituted benzoic acid halide. Any of compounds 36 and 37 may be 
used as intermediates for conversion to imidazoles 38 (where R 2 is alky!) according to chemical procedures known by 
those skilled in the art and described by M. R. Grimmett, "Advances in Imidazole Chemistry" in Advances in Hetero- 
cyclic Chemistry, 1 2, 1 04 (1 970). The conversion of 37 to imidazoles 38 is carried out by reaction with ammonium ace- 
tate and an appropriate aldehyde (RYCHO) in acetic acid. Benzoin 36 may be converted to imidazoles 38 by reaction 
with formamide. In addition, benzoin 36 may be converted to imidazoles by first acylating with an appropriate acyl group 
(RYCO-) and then treating with ammonium hydroxide. Those skilled in the art will recognize that the oxidation of the 
sulfide (where R 2 is methyl) to the sulfone may be carried out at any point along the way beginning with compounds 35, 
and including oxidation of imidazoles 38, using, for examples, reagents such as hydrogen peroxide in acetic acid, m- 
chloroperoxybenzoic acid (MCPBA) and potassium peroxymonosuffate (OXONE®). 

[0044] Diaryl/heteroaryl imidazoles can be prepared by the methods described in U.S. Patent Nos. 3,707,475, 
4,686,231, 4,503,065, 4,472,422, 4,372,964, 4,576,958, 3,901,908. European publication EP 372,445, and PCT docu- 
ment WO 95/00501 , which are incorporated by reference. 
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Scheme IX 
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[0045] Diaryl/heteroaryt cyclopentenes can be prepared by the methods described in US. Patent No. 5,344,991, 
and PCT document WO 95/00501 , which are incorporated by reference. 
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[0046] Similarly, Synthetic Scheme X shows the procedure for the preparation of 1 ,2-diarylbenzene antiinflamma- 
tory agents 47 from 2-bromo-biphenyl intermediates 46 (prepared similar to that described in Synthetic Scheme IX) and 
the appropriate substituted phenylboronic acids. Using a coupling procedure similar to the one developed by Suzuki et 
al. [Synth. Commun., 11 , 513 (1981)], intermediates 46 are reacted with the boronic acids in toluene/ethanol at reflux 
in the presence of a Pd° catalyst, e.g., tetrakis(triphenylphosphine)palladium(0), and 2M sodium carbonate to give the 
corresponding 1 ,2-diarylbenzene antiinflammatory agents 47 of this invention. 

Scheme XI 
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[0047] Diaryl/heteroaryl thiazoles can be prepared by the methods described in U.S. Patent No. 4,051,250, 
4,632,930, European Application EP 592,664, and PCT document WO 95/00501, which are incorporated by reference. 
Isothiazoles can be prepared as described in PCT document WO 95/00501 . 
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[0048] Diaryl/heteroaryl pyridines can be prepared by the methods described in US. Patent Nos. 5,169,857, 
4,01 1,328, and 4,533,666, which are incorporated by reference. For example, Synthetic scheme XII shows the proce- 
dure used to prepare 3-alkylcarbonylaminoalkyl pyridine antiinflammatory agents 53, 3-haloalkyl pyridine antiinflamma- 
tory agents 55, 3-hydroxyalkyl pyridine antiinflammatory agents 56, heteroatom substituted 3-alkyl pyridine 
antiinflammatory agents 58 and 3-aryloxyalkyl pyridine antiinflammatory agents 59 from the corresponding carbonttriles 
51. The 3-alkylcarbonylaminoalkyl pyridine antiinflammatory agents 53 (where R' is alkyl) ar prepared in a two step 
procedure from the carbonitriles 51 . In step one, the carton'rtrile 51 is reduced using reducing agents, such as diisobutyl 
aluminum hydride (DIBAL) in a solvent such as toluene or boranes in a solvent such as tetrahydrofuran, at room tem- 
perature or reflux to form the aminoalkyl pyridine 52. Additional reducing reagent may be added to the solution. In step 
two, an acid chloride is added to the aminoalkyl pyridine 52 in a solvent such as ethyl ether or tetrahydrofuran and 
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stirred to form the alkylcarbonylaminoalkyl pyridines 53. The 3-haloalkyl pyridine antiinflammatory agents 55 are pre- 
pared in a two step procedure from the carbonitriles 51 . In step one, the carbonitriles 51 are reduced using agents, such 
as diisobutyl aluminum hydride (DIBAL) in a solvent such as toluene, at room temperature to form the aldehydes 54. 
The 3-hydroxyalkyi pyridines 56 also can be isolated from this reaction, tn step two, a halogenating agent, such as 
diethylamino sulfur trif luoride (DAST) is added to the aldehyde 54 to form the haloalkyl pyridines 55. Reduction of alde- 
hydes 54 with agents such as diisobutyl aluminum hydride (DIBAL) followed by methanol and water in methanol to yield 
the 3-hydroxyalkyl pyridines 56. Compound 56 is convertible to alkoxyalkyl and aralkoxyalkyl compounds 59 by sequen- 
tial treatment first with a base and then with an alkyl or aralkyl halide. An example of a suitable base is sodium hydride. 
Examples of alkyl and aralkyl halides are methyl iodide and benzyl chloride. Alternatively, compound 56 may be con- 
verted to the haloalkyl compound 57 using a suitable halogenating agent, such as thionyl chloride. Under such circum- 
stances, the hydrochloride salt may be isolated. This in turn may be converted to compounds 58 by reaction with the 
appropriate alcohol, thiol, or amine. It may be advantageous to carry out this reaction in the presence of a base. Exam- 
ples of suitable alcohols are methanol, ethanol, benzyl alcohol and phenol. Examples of suitable thiols are n-butyl mer- 
captan, benzylthiol and thiophenol. Examples of suitable amines are dimethylamine, benzylamine, N- 
methyfbenzylamine, aniline, N-methylaniline and diphenylamine. Examples of suitable bases are sodium hydride and 
potassium carbonate. Alternatively, amines are accessible by reaction of aldehyde 54 with a primary or secondary 
amine in the presence of a reducing agent. Examples of suitable primary amines are methyl amine and ethylamine. An 
example of a suitable secondary amine is dimethylamine. Suitable reducing agents include sodium cyanoborohydride 
and sodium borohydrkJe. 



Scheme XIII 




[0049] Scheme XIII shows a method to form the alkylsulfonylphenyl substituted heterocycles 61 of the current 
invention by oxidation of alkylthio or alkylsulfinyl derivatives 60. Aqueous hydrogen peroxide (30%) is added to a sus- 
pension of a (methylthio)phenyl substituted heterocyde 60 in acetic acid. The mixture is stirred while heating to about 
100°C for about 2 hours. Alternatively, m-chloroperoxybenzoic acid (MCPBA), and other oxidizing agents [potassium 
peroxymonosulfate (OXONE®)] can be used to form the sulfonyl radicals 61 . 
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Scheme XIV 
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[0050] Synthetic Scheme XIV shows the three step procedure used to prepare sulfonamide antiinflammatory 
agents 63 and the two step procedure used to prepare fluoromethyl sulfone antiinflammatory agents 64 from their cor- 

35 responding methyl sulfones 62. In step one, THF solutions of the methyl sulfones 62 at -78°C are treated with an alkyl- 
lithium reagent, e.g., methyllithium, n-butyllithium, etc. In step two, the anions generated in step one are treated with an 
organoborane, e.g., triethylborane, tributylborane, etc., at -78°C then allowed to warm to ambient temperature prior to 
stirring at reflux. In step three, an aqueous solution of sodium acetate and hydroxylamine-O-sulfonic acid is added to 
provide the corresponding sulfonamide antiinflammatory agents 63 of this invention. As an alternative to the borane 

40 chemistry found in step two above, the base treated sulfone is reacted with an alkylsilane, such as (iodomethyl)trimeth- 
ylsilane or (chloromethyl) trimethylsilane, at room temperature to give a silylalkylsulfone. The silylalkylsulfone is con- 
verted to a sutf inic acid salt by heating to about 90°C with tetrabutylammonium fluoride. Treatment proceeds as in step 
three above to produce the sulfonamide. 

[0051 ] Alternatively, the anion solutions generated in step one may be warmed to 0°C and treated with N-f luorod- 
45 ibenzenesulfonamide to provide the corresponding fluoromethyl sulfone antiinflammatory agents 64 of this invention. 
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Scheme XV 
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[0052] Synthetic Scheme XV shows the four step procedure used to prepare anti-inflammatory compound of For- 
mula II. In step one, a dichloromethane solution of 1-(substitutedphenyl)-2-hydroxy-2-[4-(methylsulfonyi)phenyl]eth- 
anone 65 (described in U. S. Patent 5,380,738) is treated with benzyloxyacetyl chloride in the presence of pyridine base 

45 to provide 2-benxyloxymethyl-4-(substitutedphenyl)-5-[4-(melhylsulfonyl)phenyl]oxazole 66 in good yield. In step two, 
the benzyloxy group is removed by hydrogenolysis in the presence of a catalytic amount of 10% palladium on charcoal 
to provide the hydroxymethyl compound 67. In step three, the hydroxymethyi compound 67 is treated with a solution of 
methanesuffonyi chloride in the presence of triethylamine base to produce the unstable mesylate 68 that is used directly 
in the next step. In step four, a mixture of the mesylate and a 3,4,5,6-tetrahydro-2H pyran in dimethytformamide (DMF) 

so is treated with potassium carbonate to effect ether formation and provide the anti-inflammatory agents 69 (where R f is 
halo, alkoxy, or alkyl) of the present invention. 
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Scheme XVI 
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[0053] Synthetic Scheme XVI shows the four step procedure that is used to prepare anti-inflammatory compound 
of Formula II. In step one, benzoin 70 is mixed with ethyl carbamate (urethane) and heated to reflux to provide oxa- 
zolone 71 in high yield. In step two, oxazolone 71 is treated with a mixture of phosphorus oxychlortde and triethylamine 
base to produce 2-chloro-5-phenyloxazole 72. In step three, 2-chloro-5-phenyloxazole 72 is treated first with chlorosul- 
fonic acid to effect regioselective chlorosulfonation, followed by treatment with aqueous ammonia provides 2-chloro-5- 
(4-sulfonamido)phenyloxazole 73 in high yield. In step four, 2-chloro-5-(4-suKonamido)phenyloxazole 73 and a tetrahy- 
dro-2H-pyran-substituted phenol is treated with potassium carbonate to effect ether formation and provide the anti- 
inflammatory agents of the present invention 74. 
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[0054] Synthetic Scheme XVII shows a four step method of making the pyrazole phenylethers 79 of the present 
invention. In step 1 , the dione 76 is formed from ketone 75 through the addition of a base, such as lithium bis(trimeth- 
ylsilyl)amide or lithium diisopropylamide (LDA), followed by reacting with an appropriate acetylating reagent, such as 
(C0 2 CH 3 ) 2 . Treatment of the dione 76 with a phenylhydrazine yields the pyrazole ester 77. The pyrazole ester 77 is first 
treated with base to hydrolyze the ester and is then reduced to the alcohol 78 by treatment with borane in THF. In step 
four, the alcohol 78 is treated with methanesulfonyl chloride in the presence of triethylamine base to produce the unsta- 
ble mesylate that is directly reacted with a 3,4,5,6-tetrahydro-2H pyran in dimethylformamide and K 2 C0 3 to effect ether 
formation and provide the anti-inflammatory agents 79 of the present invention. 
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Scheme XVIII 




[0055] Scheme XVIII shows a procedure for forming an alkynyl oxazole 84 (where R 2 is amino), similar to that 
shown in Scheme V above. The ketone sulfonamide 81 is formed from ketone 80 through chlorosutfonation and ammo- 
nalysis with ammonium hydroxide in a solvent such as acetone. The ketone sulfonamide 81 is halogenated, such as 
with HBr in acetic acid and bromine, to form the haloketone sulfonamide 82. Substitution with butynoic acid in the pres- 
ence of K 2 C0 3 , a crown ether, such as 1 8-crown-6, and dimethylacetamide (DMA) yields the alkynyl ketoester 83. Con- 
version of the alkynyl ester 83 to the alkynyl oxazole 84 proceeds as previously described in Scheme V. 
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Scheme XIX 
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[0056] Synthetic Scheme XIX shows the procedures for forming heterocycloalkynylethers 87, heterocyclotriazole 
ethers 88 and heterocycloalkylethers 89, from the corresponding alkynes 85. The alkynes 85 are halogenated such as 
with N-bromosuccinimide (NBS) and 2,2'-azobis(2-methylpropionitrile) (AIBN) to form the haloalkynes 86. Substitution 
with the appropriate aryl or aralkyl alcohols in the presence of potassium carbonate yields the alkynyl ethers 87 of the 
present invention. The alkynylethers 87 can be converted to heterocyclo-containing spacers 88 by treatment with azi- 
dotrimethylsilane, followed by acid. Alternatively, the alkynylethers 87 can be reduced, such as with hydrogen in the 
presence of catalyst, such as palladium, to yield the heterocycloalkylethers 89. 
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[0057] Scheme XX shows another method of forming the alkynylethers 92, alkylethers 93, alkenylethers 94 and the 
diols 95 of the present invention from the appropriate alkynes 90. In Step one, the alkynes 90 (where P is a protecting 
group such as tetrahydropyranyl, trialkylsilyl, tert-butyldimethylsilyl or diphenylalkylsilyl) are acid treated to form the 
alkynyl alcohols 91. Substitution of the alcohol 91 with aralkyl halides or heteroaryl halides in the presence of 1,8- 
diazabicyclo[5.4.0]undecane (DBU) yields the propynylethers 92 of the present invention. Reduction of the alky- 
nylethers 92 with hydrogen in the presence of metal catalyst yields the alkylethers 93. Alternatively, treatment with diim- 
ide reduces the alkynylethers 92 to the alkenylethers 94. Oxidation of the alkenylether 94, such as with osmium 
tetraoxide and hydrogen peroxide, yields the diols 95 of the present invention. 
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Scheme XXI 
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[0058] Additional antiinflammatory agents containing various substituted alkylether spacer radicals including carb- 
onylalkylethers 98, aminoalkylethers 100, hydroxyalkylethers 101, oxyiminoalkylethers 99, and amidoalkylethers 102, 
can be prepared from ketones 96, by the procedures shown in Scheme XXI. The ketones 96 are halogenated to form 
halomethylketone 97 such as by treatment with NBS in the presence of AIBN. Substitution of appropriate alcohols with 
the halides 97 in the presence of base, such as potassium carbonate, generates the ketoalkylethers 98. The 
ketoalkylethers 98 can be converted to the oxyimino-corrtaining spacers 99 (where R 9 is alkyl) by treatment with sub- 
stituted oxyamines, such as hydroxylamine. Hydroxyalkyl spacers 101 can be prepared by reducing the carbonyl in the 
ketoalkylethers 99 such as with sodium borohydride. Amination of the ketoalkylethers 99 by reaction with ammonium 
acetate and sodium cyanoborohydride in the presence of acetic acid generates the aminoalkylethers 100. Acetylation 
of the aminoethers 100 by acid chlorides or anhydrides in the presence of base, such as trialkylamines, produces the 
amidoalkylethers 102. 
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[0059] Scheme XXII shows the preparation of ethers 105 and amides 107 antiinflammatory agents of the present 
invention. Esters 103 where R' is alkyl, can be converted to the alcohols 104 by treatment with a reducing agent, such 
as DIBAL-H. The ethers 105 are formed by reacting with an aralkyl halide in the presence of base. Alternatively, the 
40 esters 103 can be hydrolyzed to the acids 106 with base such as LiOH. Amides 107 are formed from the acid 106 by 
treatment with thionyl chloride to form the acid chlorides, followed by substitution with aralkylamines. 
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Scheme XXIII 

R^ 



R 2 SO 




R 2 SQ 2 



N 

V-CH2-C02R 1 



108 



1. NaH 

2. ArCH 2 Br 





1 . LiOH 

2 . S0C1 2 

3 . NH 2 R j 



V— ch-conhr! 

CH 2 Ar 



110 



[0060] Scheme XXIII shews the preparation of the antiinflammatory esters 109 and amides 110 of the present 
invention. Base treatment of ester 108 such as with sodium hydride, followed by addition of an aralkyl halide or heter- 
oaralkyl halide forms the ester 109. Formation of the amide 110 from the esters 109 occurs in a three step procedure. 
Treatment with base, such as lithium hydroxide, and thionyl chloride yields the acid chloride. Addition of an amine yields 
the amide 110. 
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Scheme XXIV 
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[0061 ] Scheme XXIV shows the preparation of the antiinflammatory ethers and thioethers 1 1 6 of the present inven- 
tion. Ethyl bromoacetate is added to a mixture of hydroxy or mercaptan-substituted-(tetrahydro-2H-pyran-4-yl)benzene 
111 and base to give the acetate 112. The acid 113 is formed from acetate 112 such as by treatment with ethanolic 
LiOH. Addition of bromoethanone 114 to the acid 115 in a solvent such as dimethylfbrmamide gives the benz in ester 
115. The benzoin ester 115 is heated with acetic acid and ammonium acetate to give the axazole 116. 
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Scheme XXV 
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[0062] Scheme XXV shows the preparation of the antiinflammatory amides 123 and amines 124 of the present 
invention. Protected amino acid 1 18 and bromoethanone 1 17 is treated with base and 1 8-crown-6 to afford the benzoin 
ester 119. This benzoin ester 119 is treated with acetic acid and ammonium acetate and heated to provide the pro- 
tected 2-(aminoalkyi)oxazole 120. The protected 2-(aminoalkyl)oxazole 120 is deprotected, such as by hydrogenation 
so with 10% Pd on carbon, to give the 2-(aminoalkyl)oxazole 1 21 . (Tetrahydro-2H-pyran-4-yl)phenoxyacetic acid derivative 

122 is coupled with 2-(aminoalkyl)oxazole 121 such as with HOBt and EDC to afford amide 123. Reduction of amide 

123 such as with UAIH 4 provides the amine 124. 
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Scheme XXVI 




so [0063] Scheme XXVI shows the preparation of the antiinflammatory ether derivatives 130 of the present invention. 
A solution of the appropriate hetero-substituted ester and base is added to a [tetrahydropyran-4-yl]-a-bromotoluene 
125 to give the [tetrahydropyran-4-ylJphenylmethyl ester 126. The acid 127 is formed from ester 126 such as by treat- 
ment with ethanolic LiOH. Base is added to acid 127 and 2-bromoethanone 128 is added to form the benzoin ester 129. 
Acetic acid and ammonium acetate are added to benzoin ester 129 and heated to give th oxazole 130. 
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Scheme XXVII 
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[0064] Scheme XXVII shows a method for preparing oxazoles 135. A solution of aldehyde 131 and zinc iodide in 
an organic solvent such as dichloromethane is treated with trimethylsilytcyanide to give the trimethylsilyl cyanohydrin. 
The trimethylsilyl cyanohydrin is added to a solution of R 1 -magnesium bromide in diethyl ether while maintaining the 
temperature between 25-35 °C to give the benzoin 132. The benzoin 132, pyridine, and acid chloride are reacted at 
room temperature to yield the benzoin ester 133. Addition of ammonium acetate to the benzoin ester 133 and heating 
yields the oxazole 135. Alternatively, the hydroxy-oxazoline 134 is isolated. Dehydration of the hydroxy-oxazoline 134 
yields the oxazoles 135. By reversing the positions of R 1 and the phenyl group in benzoin 132, oxazoles can be pre- 
pared where R 1 is at position 4. 
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Scheme XXVIII 




[0065] Scheme XXVIII shows a method of preparing oxazolylbenzenesulfonamides 138 of the present invention. 
The oxazole 136 is stirred with chlorosulfonic acid at about 5 °C to give the suifonyl chlorides 1 37. The sulfonyl chloride 
137 is reacted at about 5 °C with ammonium hydroxide to give the sulfonamides 138 of the current invention. 
[0066] The following examples contain detailed descriptions of the methods of preparation of compounds of Formu- 
las Ml. These detailed descriptions fall within the scope, and serve to exemplify, the above described General Synthetic 
Procedures which form part of the invention. These detailed descriptions are presented for illustrative purposes only 
and are not intended as a restriction on the scope of the invention. All parts are by weight and temperatures are in 
Degrees centigrade unless otherwise indicated. All compounds showed NMR spectra consistent with their assigned 
structures. 
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Step 1, Preparation of methyl"4-(4-chtorQphenyl)-2,4-c<iQXQbiitanQate, 

[0067] Dimethyl oxalate (15.27 g p 0.129 md) and 4'-chloroacetophenone (20.0 g, 0.129 mol) were diluted with 
methanol (300 mL) and sodium methoxide (25 wt% in methanol, 70 mL) was added in one portion. The reaction was 
stirred at room temperature for 16 hours (the reaction became an insoluble mass during this time). The solid was 
mechanically broken up, hydrochloric acid (cone. 70 mL) was added, and the white suspension was stirred vigorously 
at room temperature for 1 hour. The suspension was cooled to 0 °C and held for 0.5 hour. The solid was filtered, and 
the filter cake was washed with cold water (100 mL). Upon drying, methyl-A-^^chloroJphenylJ^.A-dioxobutanoate was 
obtained (16.94 g, 54.4%) as the enol: mp 108.5-1 10.5 °C. 1 H NMR (CDCI3/3OO MHz) 5 7.94 (d, J=8.66 Hz, 2H), 7.48 
(d, J=8.66 Hz, 2H), 7.04 (s, 1 H), 3.95 (s, 3H), 3.48 (s, 1 H). 

Step 2. Preparation of methyl 1-(4 - aminosulfonvlphenvl)-5-(4-chlor^^ 

[0068] Methyl-4-[4-(chloro)phenyl]-2,4-dioxobutanoate(5.0 g, 20.78 mmol) was added to 4-sutfonamidylphenyl 
hydrazine hydrochloride (5. 1 1 g, 22.86 mmol) and methanol (50 mL). The reaction vessel was heated to reflux and held 
for 1 6 hours. A precipitate formed overnight. The suspension was cooled to 0 °C, held for 0.5 hour, filtered and washed 
with cold water to provide, after air drying, 7.91 g, 91% of crude pyrazole. Recrystallized 3.50 g from boiling ethanol to 
yield 3. 1 4 g (90%) of pure methyl 1 -(4-aminosutfonylphenyl)-5-(4-chlorophenyl)-1 H-pyrazole-3-carboxylate: mp 227 °C; 
1 H NMR (CDCI3/3OO MHz) 8 7.91 (d, J=8.86 Hz ( 2H), 7.44 (d, J=8.86 Hz, 2H) ( 7.33 (d, J=8.66 Hz, 2H), 7.14 (d, J=8.66 
Hz, 2H), 7.03 (s, 1 H), 3.96 (s, 3H). Mass Spectrum, MH+ = 392. Anal. Calc'd for C^H^C^IS: C, 52.1 1 ; H, 3.60; N, 
10.72; CI, 9.05; S, 8.18. Found: C, 52.07; H, 3.57; N, 10.76; CI, 9.1 1 ; S. 8.27. 

Step 3, Preparation Qf H4-aminosulfonylphenyO-5-(4-chlorQph actd 

[0069] Methyl 1-(4-aminosulfony!phenyQ-5-(4<;hloropherty^^ (1.0 g, 2.66 mmol) was 

added to tetrahydrofuran (20 mL). Aqueous sodium hydroxide (2.5 N, 2.7 mL) and water (2.5 mL) were added, and the 
suspension was heated to reflux and held for 16 hours. TTr solids all dissolved during this time. The reaction was 
cooled to room temperature, and hydrochloric acid solution (1 N, 11 mL) was added. The aqueous suspension was 
extracted with methylene chloride (2x20 mL). The combined organic solution was dried over anhydrous magnesium sul- 
fate, filtered, and concentrated in vacuo to an oil. Trituration with 30 mL of dichloromethane yielded, upon filtration and 
drying, 0.90 g (94%) of 1-(4-aminosulfonylphenyl)-5-(4<;hlorophenyl)-1H-pyrazole-3-cartoxylic acid as a white solid: 
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mp 126-128 °C. 

Step 4. Preparation of 4-r5-f4 K;hlorophenv l)^-hv^^ 

[0070] 4-[4-(Aminosulfonyl)phenyl-5-(4-chlorophenyl)-1 H-pyrazole-3-carboxylic acid (3.8 g, 10 mmol) and tetrahy- 
drofuran (100 ml_) was stirred at room temperature during the dropwise addition of 1 .0 M borane-tetrahydrofuran com- 
plex (30 mL, 30 mmol). The mixture was allowed to reflux for 16 hours. The solution was cooled and methanol was 
added dropwise until gas evolution ceased. Ethyl acetate (1 00 mL) was added and the solution washed with 1 N hydro- 
chloric acid, brine, sat. ag. sodium bicarbonate solution, dried over magnesium sulfate, filtered and concentrated. The 
resultant material was recrystallized from ethanohwater to yield 4-[5-(4-chlorophenyl)-3-hydroxymethyl-1H-pyrazoi-1- 
yObenzenesuHbnamide (2.6 g, 71%) as a white solid: mp 192-194 °C; 1 H NMR (DMSOkJs/300 MHz) 6 7.81 (d, J=8.7 
Hz, 2H), 7.46 (d, J=8.4 Hz, 2H), 7.42 (brs, 2H), 7.40 (d t J=8.7 Hz, 2H), 7.26 (d, J=8.4 Hz, 2H), 6.63 (s, 1 H), 5.35 (t, J=8.0 
Hz, 1H), 4.50 (d, J=8.0 Hz, 2H). Anal. Calc'dfor C 16 H 14 N 3 S0 2 CI: C, 52.82; H, 3.88; N, 1 1.55. Found: C, 52.91; H, 3.88; 
N, 11.50. 

Step 5. Preparation of 4-r5-f4<hlorophenvl)-3-rr3-fluoro-5-(3.4.5.6-tetrahvdro-4-methoxv-2H-pyran-4-yl) phe- 
noxy]methyl]-1 H-pvrazol-1 -vljbenzenesulfonamide. 

[0071 ] A solution of (569 mg, 1 .56 mmol) of 4-[5-(4-chlorophenyl)-3-hydroxymethyl-1 H-pyrazol-1 -yQbenzenesulfon- 
amide in 50 mL of dichloromethane was stirred at 25 °C as triethylamine (315 mg, 3.12 mmol) was added dropwise, 
followed by the addition of methanesulfonyl chloride (215 mg, 1 .88 mmol). The reaction was stirred for 5 minutes, after 
which the organic solution was washed with 1N HQ, dried over sodium sulfate and concentrated in vacuo to give a yel- 
low oil (500 mg), which was characterized as the expected mesylate by its NMR spectrum. This material was used with- 
out further purification. 4-(5-Fluoro-3-hydroxyphenyl)-4-methoxytetrahydropyran (373 mg, 1.649 mmol) and anhydrous 
potassium carbonate (228 mg, 1 .649 mmol) were dissolved in 25 mL of anhydrous DMF. The solution was stirred at 
room temperature under a blanket of dry nitrogen for 20 minutes, then a solution of mesylate (500 mg, 1 .374 mmol) in 
anhydrous DMF (1 5 mL) was added in one portion. The resulting solution was stirred at room temperature for 72 hours, 
then 1 N HCI (30 mL) was added. After stirring an additional 0.5 hour, the system was extracted with ethyl acetate (2x40 
mL). The combined organic solution was sequentially washed with 1 N HCI (40 mL), saturated aqueous NaHC0 3 (2x40 
mL), 50% saturated NaCI (2x40 mL), and brine (40 mL), dried over MgS0 4 and filtered. The solvents were evaporated 
under reduced pressure to yield an oil. The oil was purified by flash chromatography on silica gel eluting with 40% ethyl 
acetate in hexane to yield, upon concentration of the appropriate fractions (200 mg, 25%) of 4-[5-(4-chlorophenyl)-3- 
[[3-f luoro-5-(3,4,5,6-tetrahydro-4-methoxy-2H-pyran-4-yl)phenoxy]methyl]-1 H-pyrazol-1 -yObenzenesuHonamide as a 
foam: Mass Spectrum: 572 (M+). High resolution mass spectrum Calc'd for C28H27N3O4CIFS: 572.1422. Found: 
572.1361. Anal. Calc'd. for C28H27N3O4CIFS • 1 .4 H 2 0: C. 57.86; H, 5.17; N, 7.23; CI, 6.10; S, 5.52. Found: C, 57.87; 
H, 4.92; N, 6.97; CI, 6.10; S, 5.71. 
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4-(4-Ruorophenyl)-5-(4-(methyte xy-2H-pyran-4-yl)phe- 
noxy)methyl]oxazole 

5 

Step 1. Esterrfication of 1-(4- fluorophenvlV2-hvdroxv-244-(methvlsulfonvlDhenvl)ethanone 

[0072] A solution containing (2.07 g, 6.71 mmol) of 1-(4-fluorophenyl)-2-hydroxy-2-[4-(methylsulfbnylphenyl)eth- 
anone (U. S. Patent 5,380,738, Jan. 10, 1995) in 100 mL of dichloromethane was stirred at 25 °C as (2.71 mL, 33.55 

w mmol) of pyridine was added, followed by the addition of (1 .27 mL, 8.05 mmol) of benzyloxyacetyl chloride. The reaction 
was stirred at 25 °C for 48 hours, after which the resulting yellow solution was washed with 1 N HCI, dried over Na 2 S0 4 
and concentrated in vacuo. The oily yellow solid was purified via flash chromatography on a silica gel column using 20% 
ethyl acetate/hexane as the eluent. This provided 2.22 g (73 %) of a white foam, which was characterized as the ben- 
zoin ester on the basis of its NMR spectra: 1 H-NMR (CDCI 3 , 300 MHz) 5 3.03 (s, 3H), 4.23 (d, 1H, J=17.0 Hz), 4.33 (d, 

15 1H, J*1 7.0 Hz), 4.67 (s, 2H), 6.95 (s, 1H) ( 7.13 (t, 2H, J=8.5 Hz), 7.35 (m, 5H), 7.66 (d, 2H, J=8.1 Hz) and 7.98 (m, 4H). 
19 F-NMR (CDCI 3 , 280 MHz) 8 -102.5. 

Step 2. Preparation of 2-benzvloxvmethvl-4-(4-fluoroDhenvl)-5-f4-(methylsulfonyl)phenyl1oxazole . 

20 [0073] A solution containing (2.22 g, 4.86 mmd) of the benzoin ester from Step 1 and (3.74 g, 48.6 mmol) of ammo- 
nium acetate in 100 mL of acetic acid was heated to 80 °C for 2 hours. The reaction was cooled to 25 °C and poured 
into water. The product was extracted into ethyl acetate and the combined organic extracts were washed with an aque- 
ous solution of sodium bicarbonate. The solution was dried over sodium sulfate and concentrated in vacuo to give a yel- 
low oil. This crude material was purified by flash chromatography on a silica gel column using 25% ethyl acetate/hexane 

25 as the eluent to give 2-benxyloxymethyl-4-(4-f luorophenyl)-5-[4-(methylsulfonyl)phenyl]oxazole (1 .92 g, 90%) as a clear 
oil: 1 H-NMR (CDCI 3 , 300 MHz) 5 3.07 (s, 3H), 4.70 (s, 2H), 4.72 (s, 2H) ( 7.11 (t, 2H, J=8.8 Hz), 7.22-7.40 (m t 5H), 7.58 
(m, 2H), 7.76 (d, 2H, J=8.8 Hz) and 7.91 (d, 2H, J=8.8 Hz). 19 F-NMR (CDCI 3 , 280 MHz) 6-111 .88. 

Step 3. Preparation of 4-(4-f luorophenyl)-2-hydroxymethvl-5-f4-(methvlsulfonvnphenvlloxazole . 

30 

[0074] To a solution containing 2-benxyloxymethyl-4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]oxazole from 
Step 2 (5.0 g, 1 1.4 mmol) in 20 mL of 50% THF/methanol was added 100 mg of 10% Pd on charcoal in a Fisher-Porter 
bottle. The reaction vessel was evacuated and charged with hydrogen at 50 psi for 24 hours. The Pd on carbon was 
removed by filtration through diatomaceous earth and the filtrate was concentrated in vacuo to give 4-(4-f luorophenyl)- 
35 2-hydroxymethyl-5-[4-(methylsurfonyI)phenyl]oxazole (3.8 g, 97 %) as a white crystalline solid (recrystallized from 50% 
ethyl acetate-isooctane): mp 156-157 °C; 1 H-NMR (CDCI 3 , 300 MHz) 5 3.07 (s, 3H), 3.21 (bs, 1H), 4.81 (s, 2H), 7.10 
(t, 2H, J=8.5 Hz), 7.56 (m, 2H), 7.72 (d, 2H, J=8.8 Hz) and 7.90 (d, 2H, J=8.8 Hz); 19 F-NMR (CDCI3, 280 MHz) 8 -1 1 1.5. 
LRMS m/z 348 (M+H). HRMS Calc'd. for C 17 H 14 N0 4 FS: 348.0706. Found: 348.0681. Anal. Calc'd. for C 17 H 14 N0 4 FS: 
C, 58.78; H, 4.06; N, 4.03. Found: C, 58.67; H, 4.02; N, 4.01. 

40 

Step 4. Preparation of 4-f4-fluorophe nvlV5-(4-(methvlsulfo^^ 
yl)phenqxy)m3thyl]axazQl$. 

[0075] A solution containing 4-(4-fluorophenyl)-2-hydroxymethyl-5-[4-(methylsurfonyl)phenyI]oxazole from Step 3 
45 (169 mg, 0.487 mmol) in 20 mL of dichloromethane was stirred at 25 °C as triethytamine (136 *iL, 0.974 mmd) was 
added dropwise, followed by the addition of methanesulfonyl chloride (56 nL, 0.730 mmol). The reaction was stirred for 
5 minutes, after which the organic solution was washed with 1N HCI, dried over sodium sulfate and concentrated in 
vacuo to give a yellow oil which was characterized as the expected mesylate by its NMR spectrum: 1 H-NMR (CDCI 3 , 
400 MHz) 8 3.08 (s, 3H), 3.17 (s, 3H), 5.37 (s, 2H), 7. 12 (t, 2H, J=8.8 Hz), 7.58 (m, 2H), 7.78 (d, 2H, J=8.8 Hz) and 7.94 
so (d, 2H, J=8.8 Hz). This material was used without further purification. The mesylate was dissolved in 20 mL of DMF and 
potassium carbonate (81 mg, 0.584 mmol) was added, followed by the addition of 4-(3-hydroxyphenyi)-4-methoxy- 
3,4,5,6-tetrahydro-2H-pyran (122 mg, 0.584 mmol). The reaction was stirred at 25 °C for 3 days and poured into 100 
mL of water. The aqueous solution was extracted with ethyl acetate and the combined extracts were dried over sodium 
sulfate and concentrated in vacuo to give a beige solid. This material was purified by flash chromatography on a silica 
bs gel column using 50% ethyl acetate/hexane as the eluent to give 4-(4-f luoropheny0-5-(4-(methylsulfonyl)phenyl)-2-[[3r 
(3,4,5,6-tetrahydro-4-methoxy-2H-pyran-4-yl)phenaxy)methyl]oxazde (185 mg, 71%) as a white crystalline solid: 1 H- 
NMR (CDCI 3f 300 MHz) 8 1.90-2.05 (m, 4H), 2.97 (s. 3H), 3.08 (s, 3H), 3.81 (m, 4H), 5.25 (s, 2H), 6.98-7.17 (m, 5H), 
7.33 (t, 1H, J=7.7 Hz), 7.60 (m, 2H), 7.78 (d, 2H, J=8.5 Hz) and 7.93 (d, 2H, J=8.5 Hz). 19 F-NMR (CDCI 3 , 280 MHz) 8 
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-111.6. LRMS rrVz 544 (M+Li). HRMS Calc'd. for C29H 28 N0 6 FS: 544.1781 (M+U). Found: 544.1831 (M+U). 



Example 3 



F 




CH 3 



25 

4-(4-Fluorophenyl)-2-[[3-fluoro-5-(3,4,5^ 
sulfonyl)phenyl)oxazole 

[0076] 4-(4-Fluorophenyl)-2-[[3-fluoro-5-(3A5,6-tetrahydr^^^ 

ylsulfonyt)phenyl)oxazole was prepared in a similar fashion from the reaction of the mesylate (Example 2, Step 4) and 
4-(3-f luoro-5-hydroxyphenyl)-4-methQxy-3.4 t 5,6-tetrahydro-2H-pyran: 1 H-NMR (CDCI 3 , 300 MHz) 8 1 .84-2.02 (m, 4H), 
2.98 (s, 3H), 3.08 (s, 3H), 3.81 (m, 4H) ( 5.23 (s, 2H), 6.76 (m ( 2H), 6.92 (s, 1H), 7.13 (m, 2H), 7.60 (m, 2H), 7.79 (d, 2H, 
J=8.5 Hz) and 7.93 (d, 2H, J=8.5 Hz). 19 F-NMR (CDCI 3 , 280 MHz) 8 -1 10.8 and -1 1 1 .7. Anal. Calc'd. for C 2 9H 2 7N0 6 F 2 : 
C, 62.69; H, 4.90; N, 2.52. Found: C, 62.53; H, 4.96; N, 2.51. 

35 

Example 4 
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4-[2-[3-Ruoro-5-(4-methoxy-3,4,5,6^ na- 
mide 

Step 1, Preparation of 4,5-diphenyloxazolone, 

5 

[0077] Benzoin (31 .8 g, 0.1 5 mol) and urethane (42.79 g, 0.45 mol) were heated to reflux for 3.0 hours. The hot mix- 
ture was poured into water (150 mL). Acetone (150 ml_) was added and heat was applied until the mixture dissolved. 
The solution was cooled and filtered, producing a white solid which was used in the next step without further purifica- 
tion. 

w 

Step 2. Preparation of 2-chloro-4.5-diphenvloxazole. 

[0078] 4,5-Diphenyloxazolone from Step 1 (30 g, 0.126 mol), triethylamine (12.8 g, 0.126 mol), and phosphorous 
oxychloride (96.6 g, 0.63 mol) were stirred at reflux for 4.0 hours. The mixture was concentrated in vacuo, dissolved in 
is ether (250 mL), washed with 1N HCI, brine, and water, dried over MgS0 4 and concentrated to a light yellow oil which 
was used in the next step without further purification or characterization. 

Step 3. Preparation of 4-f2-chloro-4-phenyl-5-oxazolvnbenzenesulfonamide. 

20 [0079] ChlorosuHbnic acid (20 mL) was cooled to 0 °C with stirring. 2-Chloro-4,5-diphenyloxazole from Step 2 (1 .53 
g, 6 mmol) was added, and the stirred solution was warmed to room temperature over 1 .0 hour. The mixture was added 
dropwise to ice and dichloromethane (50 mL) with stirring. The resultant organic layer was washed once with water and 
added to a 0 °C stirred solution of ammonium hydroxide (10 mL). The mixture was stirred for 1.0 hour and extracted 
with dichloromethane (3x50 mL). The combined organic layers were washed with 1 N HCI followed by brine and water, 

25 dried over MgS0 4 and concentrated. Recrystallization from ethyl acetace/hexanes gave a white solid (1 .5 g, 75%): mp 
158-159 °C. Anal. Calc'd. for C^H^NaOsSCI: C, 53.82; H, 3.31 ; N, 8.37. Found: C, 53.92; H, 3.32; N, 8.33. 

Step 4. Preparation of 4-[2-[3-f luoro-S-H-methoxy-aAS.e-tet^ 
zenesulfpngmide 

30 

[0080] 4-[2-Chloro-4-phenyl-5-Gxazolyl]benzenesuifonamide from Step 3 (0.74 g, 2.2 mmol), N,N'-<Jimethylforma- 
mide (DMF) (20 mL), potassium carbonate (0.61 g, 4.4 mmol), and 4-(3-fluoro-5-hydroxyphenyl)-4-methoxy-3,4,5 ( 6-tet- 
rahydro-2H-pyran [prepared as described by G. C. Crawley, et al, J. Med. Chem., 35, 2600-2609 (1992)] (0.75 g, 7.5 
mmol) were stirred at room temperature for 16.0 hours. The solution was diluted with ethyl acetate (100 mL), washed 
35 with 1 N HCI, brine and water, dried over MgS0 4 and concentrated. The residue was dissolved in ethyl acetate/hexanes 
(1 :1) and filtered through silica. The eluant was concentrated and the residue was recrystallized from ethyl acetate/hex- 
anes to afford 4-[2-[3-fluoro-5-(4-methoxy-3,4,5,6-tetrahydro-2H-pyran^ 

fonamide as a white solid (0.4 g, 35%): mp 1 59-1 61 °C. 1 H NM R (CDCI 3 ) 300 MHz 8 7.9 (d, J=8.7 Hz, 2H) 7.72 (d, J=8.7 
Hz, 2H) 7.6 (m, 2H) 7.4 (m, 3H) 7.24-7.30 (m, 2H) 7.0-7.1 (dt, J=9.5 Hz and J=1 .8 Hz, 1 H) 4.85 (bs, 2H) 3.85 (dd, J=9.9 
40 Hz and J=1 .8 Hz, 4H) 3.05 (s, 3H) 2.0 (m, 4H). Anal. Calc'd. for C27H 25 N 2 0 6 SF: C, 61 .82; H, 4.80; N, 5.34. Found: C, 
61.77; H, 4.82; N, 4.31. 
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Example 5 



10 



15 




NH 2 



4-[2-[3-(4-Methoxy-3,4,5,6-tetrahy^ 

[0081] 4-[2-Chloro-4-phenyl-5-oxazoly0benzenesurfonamide from Example 4, Step 3, (0.6 g, 1.8 mmol), DMF (20 
25 mL), potassium carbonate (0.5 g t 3.6 mmol), and 4 (3-hydroxyphenyl)-4-methoxy-3,4 ( 5,6-tetrahydro-2H-pyran (0.37 g t 
1.8 mmol) [prepared as described by G. C. Crawley, et al, J. Med. Chem., 35, 2600-2609 (1992)] were stirred at room 
temperature for 1 6.0 hours. The solution was diluted with ethyl acetate (1 00 mL), washed with 1 N HQ, brine and water, 
dried over MgS0 4 and concentrated. The residue was dissolved in ethyl acetate/hexanes (1 :1) and filtered through sil- 
ica. The eluant was concentrated and the residue recrystallized from ethyl acetate/hexanes to give 4-[2-[3-(4-methoxy- 
o 3,4,5,6-tetrahydro-2H-pyran-4-yl)phenoxy]-4-phenyl-5-oxazolyl]benzenesulfonamide as a white solid (0.4 g, 44 %): mp 
145-147 °C. 1 H NMR (CDCI3) 300 MHz 5 7.88 (d, J=8.9 Hz, 2H) 7.70 (d, J=8.9 Hz, 2H) 7.6 (m, 2H) 7.36-7.5 (m, 6H) 
7.0-7.1 (dt, J=6.4 Hz and J=2.2 Hz, 1H) 4.85 (bs, 2H) 3.7 (m, 4H) 3.05 (s, 3H) 2.0 (m, 4H). Anal. Calc'd. for 
CayH^NaOeS: C, 64.02; H, 5.17; N, 5.53. Found: C, 63.94; H, 5.17; N, 5.55. 

EXAMPLE 6 



40 



45 




4-[5-{4-Chloropheny l)-3-(3-methoxyphenyl)thiomethyl-1 H pyrazol-1 -y l]benzenesulf onamide 

55 Step 1 . Preparation of methvl 4-(4-chlorophenvl)-2.4-dioxobutanoate. 

[0082] Dimethyl oxalate (15.27 g, 0.129 mo I), and 4'-chloroacetophenone (20.0 g, 0.129 mol) were added to meth- 
anol (300 mL). Sodium methoxide (25 wt% in methanol, 70 mL) was added dropwise over about 0.5 hour. The reaction 
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was stirred at room temperature tor 16 hours, whereupon the sodium salt of the butanoate precipitated from solution. 
The mixture was treated with 70 mL of cone. HCI and the white suspension was stirred vigorously at room temperature 
for 1 hour. The suspension was cooled to 0 °C and held for 0.5 hour. The solid was filtered, and the filter cake was 
washed with cold water (1 00 mL). After drying in vacuo, methyl 4-[4-(chloro)pheny1]-3-ketobutyrate was obtained (1 6.94 
5 g, 54.4%) as the enol: 1 H NMR (CDCI3/3OOMHZ) 6 7.94 (d, J=8.66 Hz, 2H) t 7.48 (d, J=8.66 Hz, 2H), 7.04 (s f 1 H), 3.95 
(s, 3H), 3.48 (s, 1H). 

Step 2. Preparation pf 4-[4-(aminosulfonyl)phenyl-5-(4 chlorophenyl)-1 H-pyrazole-3-carfroxylic acid. 

w [0083] 4-SuHbnamidophenylhydrazine hydrochloride (1 .45 g, 6.5 mmol) and methyl-4-(4-chlorophenyl)-2,4-dioxob- 
utanoate from Step 1 (1 .2 g, 5.0 mmol) were dissolved in 50 mL of methanol and heated to reflux for 20 hours. After 
cooling to room temperature, the reaction mixture was concentrated in vacuo and the residue dissolved in ethyl acetate, 
washed with water and brine, dried over anhydrous MgS0 4 , filtered and re-concentrated to give a light brown solid. The 
crude solid was crystallized from methanol and water to provide 1.6 g, 85% of pure compound. This material was dis- 

is solved in 150 mL of methanol and treated with 75 mL of 3N NaOH. The solution was heated to reflux for 3 hours, and 
concentrated in vacuo. The residue was acidified with cone. HCI and was extracted into ethyl acetate. After removal of 
the ethyl acetate, the acid was isolated and dried to afford 1.4 g, (75%, mp 135 °C) that was used directly in the next 
step. 

20 Step 3. Preparation of 4-[5-(4-chlorophenyl)-3-hvdroxvmethyl-1H pyrazol-1-yl]benzenesulfonamide. 

[0084] 4-[4-(Aminosulfonyl)phenyl-5-(4 chlorophenyl)-1H-pyrazole-3-carboxylic acid from Step 2 (3.8 g, 10 mmol) 
and tetrahydrofuran (100 mL) were stirred at room temperature during dropwise addition of 1.0 M borane-tetrahydro- 
furan complex (30 mL, 30 mmol). The mixture was held at reflux for 16 hours. The mixture was cooled and methanol 

25 was added dropwise until gas evolution ceased. Ethyl acetate (100 mL) was added and the mixture was washed with 
1 N hydrochloric acid, brine, sat. aq. sodium bicarbonate solution, and water, dried over magnesium sulfate, filtered and 
concentrated. The resultant alcohol was recrystallized from ethanohwater to yield a white solid (2.6 g, 71%): mp 192- 
194 °C. 1 H NMR (DMSO-de/300 MHz) 8 7.81 (d, J=8, 7 Hz, 2H), 7.46 (d, J=8.4 Hz, 2H), 7.42 (brs, 2H), 7.40 (d. J=8.7 
Hz, 2H), 7.26 (d, J=8.4 Hz, 2H), 6.63 (s. 1H), 5.35 (t, J=8.0 Hz, 1H), 4.50 (d, J*=8.0 Hz, 2H). Anal. Calc'd for 

30 C 16 H 14 N 3 S02CI: C, 52.82; C, 52.91 ; H, 3.88; H, 3.88; N, 11.55; N, 11 .50. 

Step 4. Preparation Qf 4-r5-(4-chlQrpphenyl)-3-(3-m^ 

[0085] 4-[5-(4-Chlorophenyl)-3-hydroxymethyl)-1H-pyrazol-1-yi]benzenesulfonamide from Step 3 (500 mg, 1.374 

35 mmol) was dissolved in anhydrous THF (30 mL). Triethylamine (0.385 mL, 2.749 mmol) and methanesulfonyl chloride 
(0.16 mL, 2.062 mmol) were added sequentially, and the cloudy suspension was stirred at room temperature for 0.5 
hour. The reaction was diluted with ethyl acetate (35 mL) and washed with aqueous HCI (1 N, 50 mL). The organic solu- 
tion was dried over anhydrous MgS0 4 and tittered, then the solvent was evaporated under reduced pressure to yield a 
crude oil. The oil was dissolved in anhydrous THF (1 0 mL). 3-Methoxythiophenol (0.205 mL, 1 .649 mmol) was dissolved 

40 in anhydrous THF. Sodium hydride (95%, 42 mg, 1.649 mmol) was added, and the resulting frothy suspension was 
stirred at room temperature for 20 minutes, forming a clear, colorless solution. The solution of the mesylate prepared 
above was added, then the reaction was warmed to 40 °C and held for 1 6 hours. TTie reaction was cooled to room tem- 
perature then 1 N HCI (30 mL) was added. After stirring an additional 0.5 hour, the system was extracted with ethyl ace- 
tate (2x40 mL). The combined organic solution was sequentially washed with 1 N HCI (40 mL), saturated aqueous 

45 NaHC0 3 (2x40 mL), 50% saturated NaCI (2x40 mL), and brine (40 mL), then dried aver anhydrous MgS0 4 and filtered. 
The solvents were evaporated under reduced pressure to yield an oil. The oil was purified by flash chromatography over 
silica gel eluting with 40% ethyl acetate in hexane to yield 4-[5-(4-chtorophenyt)-3-(3-methoxyphenyl)thiomethyl-1 H- 
pyrazol-1-yQbenzenesuifonamide (273 mg, 41%) as a foam: Mass Spectrum: 486 (MH+). High resolution mass spec- 
trum Calc'd. for C23H20N3O3CIS2: 486.0713. Found: 486.0757. Anal. Calc'd. for C23H 2 oN 3 03CIS2: C, 56.84; H, 4.15; 

so N t 8.65; CI, 7.29; S. 13.19. Found: C, 56.56; H, 4.22; N, 8.61 ; CI, 7.41 ; S, 13.00. 
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EXAMPLE 7 



NH 2 




cr 



OCH 3 



4-[5-(4^hloiophenyl)-3-(3-methoxyphenyl)oxymethyl-1H-pyrazol-1-yl]benzenesulfo 

[0086] 4-[5-(4-Chlorophenyl)-3-(3-methoxyphenyl)oxymethyl-1 H-pyrazol-1 -yl]benzenesulfonamide was prepared 
from 4-[5-(4-chlorophenyl)-3-hydroxymethyl-1 H-pyrazol-1 -y(]benzenesulfonamide (prepared in Example 6, step 3) in 
39% yield by the method outlined in Example 1 , Step 4: Mass Spectrum: 470 (MH+). High resolution mass spectrum 
Calc'd. for C 23 H 2 oN 3 0 4 CIS: 470.0979. Found: 470.0983. Anal. Calc'd. for C23H20N3O4CIS: C. 58.78; H, 4.29; N, 8.94; 
CI, 7.54; S, 6.82. Found: C, 58.85; H, 4.29; N, 8.90; CI, 7.63; S, 6.93. 



4-[2-[[3-Huoro-5-(3A5,6-tetrahydro-4-m 
fonamlde 

Step 1. Preparation of 2-bromo-2-[(4-aminosulfonyl)ph«iyl]-1-phenyt-ethanone. 

[0087] Chlorosulphonic acid (1 00 mL) was cooled to 0 °C. Deoxybenzoin (10 g, 51 mmol) was added, and the reac- 
tion was warmed from 0 °C to room temperature over 4 h. The solution was carefully poured into ice water, filtered, and 
the aqueous layer was extracted with three 250 mL portions of CH 2 CI 2 . The combined organic extracts were washed 
once with brine (75 mL) and stirred over ice cold NH 4 OH (125 mL) for 16 h. The CH 2 CI 2 layer was separated and 
washed consecutively with 1N HCI (2 x 75 mL), saturated aqueous NaHC0 3 (75 mL) and brine (75 mL), dried over 
Na 2 S0 4 , filtered, and concentrated. The crude material (4.23 g) was suspended in acetic acid (75 mL) and a solution 
of HBr in acetic acid (33 V% HBr in HOAc, 25 mL), and bromine (0.79 mL, 1 5.4 mmol) was added. After 0.25 h at room 
temperature, the reaction was complete by TLC, and the reaction was concentrated to remove the acetic acid. The res- 
idue was dissolved in ethyl acetate (250 mL) and NaHS0 3 (10%, 250 mL). The organics were washed with saturated 
aqueous bicarbonate (75 mL) and brine (75 mL), dried over Na 2 S0 4 , filtered, and concentrated yielding 2-bromo-2-[(4- 
aminosulfonyl)phenyl]-1-phenyl-ethanone which was used below without further purification. 
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Step 2. Preparation of 4-f2-hydroxvmethyMH3henvloxa2ol-5-vnbenzenesulfonamide. 



[0088] Glycolic acid monosodium salt (1.55 g, 15.8 mmol) and 2-bromo-2-[(4-aminosulfonyl)phenyl]-1-phenyleth- 
anone (Step 1) were suspended in DMF (350 ml_) and stirred at room temperature for 16 h. The reaction was concen- 
5 trated. The resulting residue was combined with ammonium acetate (2.31 g, 30 mmol) and acetic acid (25 ml_) t and the 
mixture was heated to reflux for 3 h. The reaction was concentrated to dryness, and the residue was dissolved in ethyl 
acetate (250 mL), washed with water, saturated aqueous bicarbonate and brine, dried, filtered, and concentrated. The 
crude material was purified by flash column chromatography on silica gel, eluting with a gradient from 50% to 75% ethyl 
acetate in hexane, to yield 1 .89 g (37%) of 4-[2-hydroxymethyl-4-phenyloxazol-5-yl]benzenesulfbnamide: 1 H NMR (ace- 



10 tone-de/300 MHz) 8 4.76 (m ( 2H), 6.68 (s, 2H), 7.45 (m, 3H), 7.65 (m, 2H), 7.77 (d, 2H, J = 6.8 Hz), 7.94 (d. 2H, J = 8.7 
Hz). 



Step 3. Preparation of 4-r2-chloromethyl-4-phenvloxazol-5»yl]benzenesulfonamide. 

is [0089] A solution of 4-[2-hydroxymethyl-4-phenyloxazol-5-yl]benzenesulfonamide (Step 2) (1.0 g, 3 mmol) and tri- 
ethylamine (0.61 g f 6 mmol) was stirred in tetrahydrofuran (100 mL) at 0 °C. Lithium chloride (0.25 g, 6 mmol) was 
added, followed by the dropwise addition of methanesulfonyl chloride (0.38 g, 3.3 mmol). After stirring for 3 h from 0 °C 
to 25 °C, ethyl acetate (100 mL) was added, and the mixture was washed with 1N hydrochloric acid, brine and water, 
dried over magnesium sulfate, filtered, and concentrated. The crude product was purified by flash column chromatog- 

20 raphy on silica gel eluting with a 1 :1 mixture of ethyl acetate: hexanes. The appropriate fractions were concentrated to 
a clear oil which solidified upon standing to give 4-[2-chloromethyl-4-phenyloxazol-5-yl]benzenesulfonamide as a white 
solid which was used in the next step without further purification or characterization. 

Step 3. Preparation of 4-f2-[[3-fluoro-5-(3.4.5.6-tetrahydro-4-methoxvpvran-4-vl)phenoxy1methyn-4-phenyloxazol-5- 
25 vllbenzenesulfonamide. 

[0090] A mixture of 4-[2-chloromethyl-4-phenyloxazo!-5-y0benzenesulfonamide (Step 3) (0.5 g, 1.4 mmol), potas- 
sium carbonate (0.4 g, 2.8 mmol), dimethylformamide (20 mL), and 3-f luoro-5-(4-methoxy-3,4,5,6-tetrahydro-2H-pyran- 
4-yl)phenol [prepared as described in J. Med Chem., 35, 2600-2609 (1992)] (0.3 g. 1 .4 mmol) was stirred at room tem- 
30 perature for 16 h. Water (20 mL) was added, and the mixture was extracted with ethyl acetate (4 x 30 mL). The com- 
bined organic layers were washed with brine, dried over magnesium sulfate and concentrated. The resulting crude 
product was purified by flash column chromatography on silica gel eluting with 50% ethyl acetate in hexanes to give 0.3 
g (40%) of 4-[2-H3-fluoro-5-(3,4,5,6-tetrahydro-4-me 

nesulfonamide as a sticky white solid: m.p. 70-80 °C. 1 H NMR (CDCI3/3OO MHz) 8 7.92 (d, 2H, J = 8.9 Hz), 7.77 (d, 2H, 
35 J = 8.9 Hz), 7.62 (m, 2H), 7.43 (m, 3H), 6.94 (s, 1 H), 6.78 (m, 2H) 5.24 (s, 2H), 4.82 (bs, 2H), 3.82 (m, 4H), 3.00 (s, 3H), 
1 .95 (m, 4H). Anal, calcd for C2 8 H 27 FN 2 0 6 S: C, 62.44; H, 5.05; N, 5.20. Found: C, 62.50; H, 5.11; N, 5.24. 
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Methyl 5-[4-(amlnosulfonyl)pheny^a-^ xa- 
zole-2-acetate 

Step 1. Preparation of 2-ff4-chlorosulfonvhDhenyl1-1 -phenyl ethanone. 

5 

[0091] Deoxybenzoin (10 g, 0.051 mol) was added in portions to neat chlorosulfonic acid (50 mL) at -78 °C. The 
reaction mixture was stirred at -78 °C for 2 h, then warmed to room temperature and for 1 .5 h. The reaction mixture was 
cooled to -78 °C carefully poured onto crushed ice. The resulting solid was collected by filtration, washed with water, 
and dried to give 10.3 g (68%) of the desired sutfonyl chloride as a yellow solid. This crude material was used for the 
10 next reaction without further purification: HRMS: calod for C^H^OsSCI 295.0196, found 295.0205. 

Steo 2. Preparation of 2-K4-aminosulfonvnphenvl1-1-phenvlethanone. 

[0092] A solution of the sulfonyl chloride from Step 1 (9 g, 0.03 mol) in tetrahydrofuran (100 mL) was slowly added 
75 to ammonium hydroxide (1 00 mL) at 5 °C. The reaction mixture was stirred for 1 .5 h at 5 °C and for 30 minutes at room 
temperature. The resulting solid was collected by filtration, washed with excess water and hexane, then vacuum dried 
to give 3.47 g (41%) of the desired sulfonamide as a white solid: m.p. 259-261.5 °C. 1 H NMR (DMSO-de/300 MHz) 8 
4.52 (s, 2H), 7.30 (s ( 2H), 7.43 (bd, 2H, J = 8.26 Hz), 7.54 (dd. 2H, J = 7.56 Hz), 7.65 (dd, 1H, J = 7.35 Hz), 7.75 (d, 2H, 
J = 8.26 Hz), 8.04 (d, 2H, J = 7.45 Hz). HRMS: calcd for C 14 H 13 N0 3 S 276.0694, found 276.0709. 

20 

Step 3. Preparation of 2-bromo-2-r(4-aminosulfonvl)phenvl1-1-Phenvl-ethanone. 

[0093] The sulfonamide from Step 2 (5.0 g, 0.018 mol) was suspended in dichloroethane (50 mL), then a solution 
of 30% HBr in acetic acid (20 mL), acetic acid (70 mL) and bromine (1 mL) was added at room temperature. The reac- 
25 tion mixture was stirred for 40 minutes at room temperature and was concentrated in vacuo. Water (200 mL) was added 
to the resulting concentrated residue, and the mixture was extracted with ethyl acetate (2 x 250 mL). The combined 
ethyl acetate extracts were washed with 5% sodium bicarbonate (2 x 250 mL), and brine (2 x 250 mL), dried over mag- 
nesium sulfate, filtered and concentrated under reduced pressure. Methylene chloride (50 mL) was added to the con- 
centrated residue and a solid precipitated. This solid was collected by filtration, washed with cold methylene chloride 

#o and air-dried to give 3.5 g (55%) of 2-bromo-2-[(4-aminosulfonyl)phenyl]-1-phenylethanone as a yellow solid: m.p. 
153.6-155 °C. 1 H NMR (DMSO-de/300 MHz) 6 7.25 (s. 1 H), 7.38 (s, 2H), 7.54 (dd, 2H, J = 7.55 Hz), 7.62-7.74 (m, 3H), 
7.82 (d, 2H, J = 8.46 Hz), 8.07 (d, 2H, J = 8.66 Hz). HRMS: calcd for C 14 H 12 N0 3 SBr 353.9800, found 353.9824. 

Step 4. Preparation of benzyl methyl 2-[3-[(4-methoxy)tetrahydrop yran-4-yl]phenylmethyl]malonate. 

35 

[0094] A solution of benzyl methyl malonate (0.88 g, 4.22 mmol) in 3 mL of anhydrous DMA was added to a sus- 
pension of sodium hydride (0. 1 1 g, 4.45 mmol) in 2 mL of anhydrous DMA at 5 °C, and the reaction mixture was stirred 
for 40 min at 5 °C. Then 3-[(4-methoxy)tetrahydropyran-4-yl]-a-bromotoluene [prepared as described in US Patent 
5,424,320] (1.21 g, 4.24 mmol) was dissolved in 6 mL of anhydrous DMA and added to this solution. Hie reaction mix- 

40 ture was stirred for 2 h at 5 °C, and for 18 h at room temperature. The reaction mixture was quenched with water (100 
mL). The aqueous solution was extracted with ethyl acetate (3 x 70 mL). The combined organic extracts were washed 
with brine (1 x 1 00 mL), dried over magnesium sulfate, filtered and concentrated. The concentrated residue was purified 
by flash column chromatography on silica gel, eluting with 20% ethyl acetate in hexane, to give 0.93 g (53%) of benzyl 
methyl 2-[3-[(4-methoxy)tetrahydropyran-4-yl]phenylmethyl]malonate as a clear oil: HRMS: calod for C24H28O6 

45 413.1964, found 413.1952. 

Step 5. Preparation of monomethyl 2-[3-[(4-methoxv)tetrahvdropyran-4-yllphenylmethvnmalonate 

[0095] A solution of benzyl methyl 2-[3-[(4-methoxy)tetrahydropyran-4-yi]phenyl-methyl]malonate (0.3 g, 7.27 
so mmol) in 15 mL of ethyl acetate was combined with 10% palladium on activated carbon (0.17 g). The reaction mixture 
was stirred under 40 psi of hydrogen gas for 18 h at room temperature. The reaction mixture was filtered through 
Celite® and washed with excess ethyl acetate. The filtrate was concentrated and dried under vacuum to give 0.2 g 
(85%) of monomethyl 2-[3-[(4-methoxy)tetrahydropyran-4-yl]phenyl-methyl]malonate as a clear oil: HRMS: calod for 
Ci/HzA; 323.1495, found 323.1473. 
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Step 6. Preparation of methyl S-te-fominosulfonyO phenv^^ 
ny!1methvl1-4'Phenyloxazole-2-acetate. 

[0096] Solid NaOH (87 mg, 2.17 mmol) was added to a solution of the monomethyl 2-[3-[(4-methoxy)tetrahydro- 

5 pyran-4-yl]phenyl-methyl]malonate (Step 5) (0.7 g, 2.17 mmol) in ethanol (10 mL) and water (2 mL), and the mixture 
was stirred for 15 min at room temperature. The solvents were removed at reduced pressure. Several mL of absolute 
ethanol were added to the resulting residue, which was concentrated again at reduced pressure. This procedure was 
repeated three times until a white solid formed, which was dried under vacuum. The resulting carboxylic acid sodium 
salt was suspended in 2 mL of anhydrous DMF. A solution of 2-bromo-2-[(4-amino-sulfonyl)phenyl]-1-phenylethanone 

10 (Step 3) (0.77 g, 2.17 mmol) in anhydrous DMF (3 mL) was added at room temperature to the DMF solution of the 
sodium carboxylate. The reaction mixture was stirred for 18 h at room temperature, and the DMF was removed at 
reduced pressure. Ethyl acetate (1 50 mL) was added to the concentrated residue, and the mixture was filtered. The fil- 
trate was concentrated and dried to give the desired crude a-acyloxy ketone. Acetic acid (5 mL) and ammonium acetate 
(1 .5 g. 1 9.2 mmol) were added to this concentrated residue, and the mixture was heated at 1 00 °C for 3 h. The reaction 

is mixture was cooled to room temperature, and the excess acetic acid was removed under vacuum. The resulting residue 
was partitioned between water (100 mL) and ethyl acetate (200 mL). The organic layer was separated, washed with sat- 
urated aqueous sodium bicarbonate (2 x 100 mL), saturated brine (1 x 100 mL), dried over magnesium sulfate, filtered 
and concentrated. The concentrated residue was purified by flash column chromatography on silica gel, eluting with 2:1 
ethyl acetate in hexane, to give 0.24 g of a white solid which was recrystallized from methanol and water to give 0.13 g 

20 (19%) of methyl 5-[4-(aminosulfonyi)pheny0-a-[[3-(3,4,5,6-tetrahydro 

loxazole-2-acetate as a white solid: m.p. 88.7-94.9 °C. 1 H NMR (CDCI 3 /300 MHz) 6 1.78-1.88 (m, 4H), 2.84 (s, 3H), 
3.47-3.53 (m, 4H), 3.65-3.77 (m, 5H) ( 4.28 (dd, 1H, J = 7.05 Hz), 5.00 (s, 2H), 7.16-7.32 (m, 4H), 7.36-7.40 (m, 3H), 
7.54-7.58 (m, 2H), 7.68 (d, 2H, J = 8.70 Hz), 7.88 (d, 2H, J = 8.70 Hz). HRMS: calcd for Ca^^OrS 577.2008. Found 
577.1961. 

25 
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N-(2-[5-[4-(Am!nosulfonyl)phenyl]4-phenyloxa^ 
4-yl)phenoxy-N-methylacetamlde 
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N-[2-[4-[4-(Amlnosulfonyl)phenyl]-5-phenyloxaz l-2-yl]ethyl]-2-[3-fluoro-5-(3,4,5,6-tetrahydro-4-meth xypyran- 

4- yl)phenoxy-N-methylacetamide 

Step 1. Preparation of ethvl 3-fluoro-5-f4-methoxv-3.4.5.6-tetrahydro-2H-Dvran-4-vhDhenoxyacetate. 

[0097] A mixture of ethyl bromoacetate (0.5 g, 3 mmol), 3-fluoro-5-(4-methoxy-3,4 P 5 t 6-tetrahydro-2H-pyran-4- 
yl)phenol (Example 8, Step 4) (0.3 g, 1.3 mmol) and K2CO3 (0.11 g, 0.8 mmol) in dimethylformamide (5.0 mL) was 
stirred at room temperature for 16 h under an argon atmosphere. The reaction mixture was partitioned between 5% cit- 
ric acid (25 mL) and EtOAc (25 mL). The organic phase was washed with water, dried (Na 2 S0 4 ), filtered and concen- 
trat d. The resulting syrup was purified by flash column chromatography on silica gel, eluting with 25% EtOAc in 
hexane, to give 0.3 g (73%) of ethyl 3-f luoro-5-(4-methoxy-3,4 1 5,6-tetrahydro-2H-pyran-4- yl)phenoxyacetate as a color- 
less viscous liquid: 1 H NMR (CDCI3/3OO MHz) 8 6.77 (d, 2H P J = 10.5 Hz) p 6.52 (d, 1 H, J = 10.5 Hz), 4.61 (s, 2H), 4.28 
(q, 2H, J = 6.9 Hz), 3.82 (m, 4H), 2.99 (s, 3H), 1 .92 (m, 4H), 1 .31 (t, 3H, J = 6.9 Hz). FABMS m/z = 313 (M+H). HRMS 
calcd for C^H^FOs 313.1451, found 313.1399. 

Step 2. Preparation of 3-fluoro-5-(4-methoxy-3.4.5.6-tetrahydro-2H-pyran-4-vl)phenoxvacetic acid. 

[0098] A solution of ethyl 3-fluoro-5-(4-methoxy-3,4,5,6-tetrahydro-2H-pyran-4-yi)phenoxyacetate (Step 1) (0.3 g, 1 
mmol) in ethanolic LiOH (1M, 1 .5 mL) was stirred at room temperature for 2 h. The reaction mixture was diluted with 
5% citric acid (10 mL) and extracted with ether (2 x 15 mL). The ether extracts were combined and washed with water 
(2 x 20 mL), dried (Na 2 S04), filtered, and concentrated under reduced pressure to give 0.26 g (95%) of 3-fluoro-5-(4- 
methoxy-3,4,5,6-tetrahydro-2H-pyran-4-yl)phenoxyacetic acid as a colorless viscous liquid: 1 H NMR (CDCI3/300 MHz) 
5 6.78 (d, 2H, J = 10.5 Hz), 6.50 (d, 1 H, J = 1 0.5 Hz), 4.68 (s, 2H), 3.82 (m, 4H), 2.99 (s, 3H), 1 .92 (m, 4H); FABMS m/z 
= 284 (M+H). HRMS calcd for C 14 H l7 F0 5 283.0982, found 283.0993. 

Step 3. Preparation qf 4-f2-f2-(N-methyl-N-phenylmethoxyra 

mide and 4-f2-r2-(N-methyl-N^henylmethoxycart)onylamino)ethvn-5-phenyloxazol-4-ynbenzene- sulfonamide. 

[0099] A mixture of N-phenylmethoxycarbonyl-N-methy-p-alanine (1 .7 g, 7.2 mmol) and 2-bromo-2-[(4-aminosulfo- 
nyt)phenyl]-1-phenylethanone (Example 8, Step 1) (2.0 g, 5.65 mmol) in dimethylacetamide (5.00 mL) was treated with 
K 2 C0 3 (0.54 g, 3.9 mmol) and 18-crown-6 (0.05 g) and stirred at room temperature for 16 h. After the removal of the 
solvent in vacuo, the residue was partitioned between cold water (25 mL) and EtOAc (50 mL). The organic phase was 
washed with water (2 x 25 mL), dried (Na 2 S0 4 ), filtered, and concentrated under reduced pressure. The resulting sub- 
stance was purified by flash column chromatography on silica gel, eluting with 30% EtOAc in hexane, to afford the 
desired a-acyloxyketone (2.2 g) as an amorphous substance. This benzoin ester (2.1 g) was dissolved in glacial acetic 
acid (20 mL), ammonium acetate (1.8 g, 23.4 mmof) was added, and the resulting mixture was heated at 90 °C under 
a nitrogen atmosphere for 2.5 h. After cooling and the removal of the solvent in vacuo, the residue was partitioned 
between water (50 mL) and EtOAc (75 mL). The organic phase was washed with water (2 x 25 mL) dried (Na 2 S0 4 ), 
filtered, and concentrated under reduced pressure. The resulting material was purified by flash column chromatography 
on silica gel, eluting with 40% EtOAc in hexane. to provide 1 .1 5 g (57%) of 4-[2-[2-(N-methyl-N-phenylmethoxycarbonyl- 
amino)ethyl]-4-phenyl-oxazol-5-yl]benzenesulfonamide and 4-[2-[2-(N-methyl-N-phenylmethoxycarbonylamino)ethyl]- 

5- pheny!oxazol-4-yl]benzenesulfonamide as a white amorphous material containing the two isomeric oxazole products: 
1 H NMR (CDCI3/300 MHz) 8 7.85 (d, 2H, J = 8.7 Hz), 7.67 (n% 2H), 7.54 (m, 2H), 7.42 (m, 3H), 7.28 (m, 5H), 5.08 (d, 
2H, J = 9.0 Hz), 4.9 (br, 2H), 3.8 (t, 2H, J = 6.9 Hz), 3.1 7 (m, 2H), 2.99 & 2.94 (s, 3H). FABMS m/z = 492 (M+H). HRMS 
calcd for C 26 H25N 3 05S 492.1593, found 492.1581. 

Step 4. Preparation of 4-[2-[2-(N-methylaminQ)e^ and 4-[2-[2-(N-methyl- 

aminp)ethyl]'§-phenylpxazQl-4-yl]benzene sMlfQna mi ( j e . 

[0100] A solution of 4^2-[2-(N-methyl-N^henylmethoxycart» 

mide and 4-[2-[2-(N-methyl-N^henylmethoxy<^rbonylamino)ethylj-5-phenyloxazol-4- yijbenzenesulfonamide (0.7 g, 
1.4 mmol) from Step 3, in MeOH (15 mL) containing acetic acid (0.1 mL) was treated with 10% Pd on carbon (0.4 g) 
and stirred under an atmosphere of hydrogen at 50 psi at room temperature for 3 h. The catalyst was removed by filtra- 
tion, the filtrate was concentrated under reduced pressure, and the resulting substance was purified by reverse-phase 
HPLC using a gradient of 5-70% CH 3 CN in water to give 0.42 g of 4-[2-[2-(N-methylamino)ethyl]-4-phenylaxazol-5- 
yljbenzenesulfonamide and 4-[2-[2-(N-methylamino)ethyl]-5-phenyloxazol-4-yl]benzenesulfonamide trifluoroacetate 
salts as a white powder: 1 H NMR (CD 3 OD/300 MHz) 5 7.88 (d, 2H, J = 8.7 Hz), 7.74 (d, 2H, J = 8.7 Hz), 7.6 (m, 2H), 
7.43 (m, 3H), 3.55 (t, 2H, J = 6.6 Hz), 3.36 (t, 2H, J = 6.6 Hz), 2.82 (s, 3H); FABMS m/z = 358 (M+H). 
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Step 5. Preparation of N-f2-[5-[4-(aminosulfonv0phenyn^ 

methoxypyran-4-yl)phenoxy-N-methylacetamideand N-[2-[4-r4-(aminosulfony1)phenyq^ 
fluoro-5-(3A5.6-tetrahydro-4-methoxypyran^^^ 

[0101] To a solution of 3-fluoro-5-(4-methoxy-3,4,5,6-tetrahydro-2H-pyran-4-yl)phenoxyacetic acid (0.27 g, 0.95 
mmol) from Step 2 in dimethylacetamide (2.00 mL) and dichloromethane (3.00 ml_), was added HOBt (0.22 g, 1 .45 
mmol) and EDC (0.19 g, 1 mmol), and the resulting mixture was stirred at 0 °C for 1 h. This reaction mixture was treated 
with a solution of the free amines generated by the addition of N-methylmorpholine (0.1 mL) to a solution of the 4-[2-[2- 
(N-methylamino)ethyl]-4-phenyloxazol-5-yl]benzenesulfonamide and 4-[2-[2-(N-methylamino)ethyl]-5-phenyloxa20l-4- 
yl]benzenesutfonamide trrfluoroacetates (0.36 g, 0.8 mmol) from Step 4 in dimethylacetamide (1.0 mL) at 0 °C. The 
resulting mixture was warmed to room temperature in 16 h. The reaction mixture was diluted with dichloromethane (20 
mL), and washed sequentially with 5% citric acid, (2 x 10 mL), saturated NaHC0 3 (2 x10 mL), water, dried (Na 2 S0 4 ), 
and filtered. After the removal of the solvent under reduced pressure, the residue was purified by flash column chroma- 
tography on silica gel, eluting with 1% MeOH in EtOAc, to afford the desired product as a white amorphous (0.25 g, 
52%) substance. This material was further purified by reverse-phase HPLC using a gradient of 5-90% CH 3 CN. The 
appropriate fractions were combined and freeze-dried to afford an isomeric mixture of N-[2-[5-[4-(aminosulfonyl)phe- 
nyl]-4-phenyloxazol-2-yl]ethyl]-2-[3-flu^ and 
N-[2-[4-[4-(amino-sulfonyl)phenyO-5iDheny^ 

yl)phenoxy-N-methylacetamide as a white powder: 1 H NMR (CD 3 OD/300 MHz) 5 7.85 (m, 2H), 7.71 & 7.64 (d, 2H, J = 
8.7 Hz), 7.54 (m, 1 H), 7.4-7.3 (m, 4H), 6.82- 6.48 (m, 3H), 4.82 & 4.76 (s, 2H), 3.78 (m, 2H), 3.75 (m, 4H), 3.1 7 (m, 2H), 
3.16 & 3.07 (s, 3H), 2.96 & 2.89 (s, 3H), 1 .92-1 .83 (m, 4H). FABMS m/z = 624 (M+H). HRMS calcd for C32H35N3O7FS 
624.2180, found 624.2177. 



Example 11 




4-[2-[p-[3-Fluoro-5-(3,4,5,6-tetrahydro^ 
zol-5-yl]benzenesulfonamide 
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4-[2-[[2-[3-Ruoro-5-(3,4,5,6-tetrahy^^ 
zol-4-yl]benzenesulfonamlde 

[0103] A solution of N-[2-[5-[4-(aminosulfonyl)phenyl]-4-phenyloxazol-2-y^ 
4-methoxypyran-4-yl)phenoxy-N-methylacetamide and N-[2-[4-[4-(aminosulfonyl)phenyl]-5-phenylaxazol^^^ 
[3-fluoro-5-(3,4,5,6-tetrahydro-4-methoxypv^^ (Example 10) (0.1 g, 0.16 mmol) in 

dry THF (4.00 mL) was combined with UAIH 4 (0.01 6 g P 0.4 mmol) and stirred at room temperature for 1 6 h under argon. 
The reaction mixture was cooled, and cold EtOAc (15 mL) was added. After stirring for 15 min, 0.5 N NaOH (15 mL) 
was added and the reaction mixture was filtered through Celite®. The organic phase was washed with cold 0.5 N NaOH 
(10 mL), water, dried (Na 2 S0 4 ), filtered, and concentrated under reduced pressure. The resulting material was purified 
by reverse-phase HPLC using a gradient of 5-90% CH 3 CN in water. The appropriate fractions were combined and 
freeze- dried to provide an isomeric mixture of 4-[2-[[2-[3-fluoro-5-(3,4,5 l 6-tetrahydro-4-methoxy-pyran-4-yl)phe- 
noxy]ethyl]-N-methylaminoethyl]-4-phenyloxazol-5-yl]-benzenesulfonamide and 4-[2-[[2-[3-fluoro-5-(3,4 1 5,6-tetrahydro- 
4-methoxy-pyran-4-yl)phenoxy]ethyl]-N-methylaminoethyl]-5-phenyloxazol-4-yl]benzenesulfonamide as trifluoroace- 
tate salts: 1 H NMR (CD 3 OD/300 MHz) 8 7.88 (d, 2H, J = 8.7 Hz), 7.71 (dd. 2H, J = 8.7, 2.4 Hz), 7.57 (m t 2H), 7.42 (m, 
3H), 6.83 (m, 2H), 6.65 (m, 1H), 4.46 & 4.38 (t, 2H J = 6.0 Hz), 3.79 - 3.62 (m, 8H), 3.51 & 3.41 (t, 2H, J = 6.6 Hz), 3.12, 
2.96 & 2.93 (s, 6H), 1.88 (m, 4H). FABMS m/z = 610 (M+H). HRMS calcd for C32H3 7 N 3 0 6 FS 610.2387, found 
610.2373. 

Example 12 




4-[2-[[4-[3-l3-Ruorch5-(3,4,5,6-teto 
loxazol-5-yl]benzenesuHonamide 

Step 1. Prsparafan pf 4-f[2-(4-iQdQphenyt)methyn-4-phQnylox^zQl-$-Yl1t?^nzenQSMlfQn^mide. 

[0104] A mixture of 2-bromo-2-[(4-aminosulfonyl)phenyl]-1 -phenylethanone (Example 8, Step 1 ) (2.0 g, 5.65 mmol) 
and 4-iodophenylacetic acid (1.8 g, 6.9 mmol) in dimethylacetamide (6.0 mL) was treated with potassium carbonate 
(0.57 g, 4.13 mmol) and 18-crown-6 (0.06 g) and stirred at room temperature for 4 h. The reaction mixture was diluted 
with cold water (50 mL) and extracted with ethyl acetate (3 x 30 mL). The combined organic phases were washed with 
water (2 x 25 mL), dried (Na 2 S0 4 ), filtered, and concentrated under reduced pressure. The resulting material was puri- 
fied by flash chromatography on silica gel, eluting with 40% EtOAc in hexane, to give the desired a-acyloxy ketone as 
an amorphous substance, which was used in the next reaction without further purification: 1 H NMR (CDCI3/300 MHz) 
5 7.86 (m, 4H), 7.63 (d, 2H, J = 8.4 Hz), 7.59 (m, 3H), 7.41 (t, 2H, J = 7.8 Hz), 7.03 (d, 2H, J = 8.4 Hz), 6.89 (s, 1H), 
4.82 (s, 2H), 3.73 (q, 2H, J = 5.1 Hz). FABMS m/z = 536 (M+H + ). HRMS: calcd for C^H^NOsSI 536.0029, found 
536.0023. A mixture of this a-acyloxy ketone (2.2 g, 4.1 mmol), and ammonium acetate (1.3 g, 16.9 mmol) in acetic acid 
(15.0 mL) was heated at 100 °C under a nitrogen atmosphere for 2.5 h. The reaction mixture was concentrated in 
vacuo, and the residue was partitioned between water (50 mL) and EtOAc (50 mL). The organic phase was washed 
with water (2 x 30 mL), dried (Na 2 S0 4 ), filtered, and concentrated under reduced pressure. The resulting solid was trit- 
urated with methanol, cooled and filtered to give 1 .1 g (52%) of 4-[[2-(4-iodophenyl)methyl]-4-phenyloxazol-5-yl]benze- 
nesulfonamide as a pale yellow powder: m.p. 1 98-201 °C. 1 H NMR (CDCI3/300 MHz) 5 7.86 (d, 2H, J = 8.7 Hz), 7.7 (dd, 
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4H), 7.59 (m, 2H), 7.41 (m f 3H), 7.15 (d, 2H, J = 8.1 Hz), 4.81 (s, 2H), 4.16 (s. 2H); FABMS m/z = 517 (M+H + ); HRMS 
calcdfor C 2 2H 18 N 2 0 3 S 1 I 1 517.0083, found 517.0063. 

Step 2. Preparation of 34luoro-5-(4-methoxy-3.4.5.6-tetrahvdro- 2Hi3yran-4-ynDhenvlDroDvnvl ether. 

[0105] A mixture of propargyl bromide (0.9 g, 7.6 mmol. 80% in toluene) and 3-fluoro-5-(4-methoxy-3,4,5,6-tetrahy- 
dro-2H-pyran-4-y1)phenol (Example 8, Step 4) (0.5 g. 2.2 mmol) in dimethylacetamide (5 mL) was stirred in the pres- 
ence of K 2 C0 3 (0.17 g, 1.2 mmol) and 18-crown-6 (0.02 g) for 16 h at room temperature. After the removal of the 
solvent in vacuo, the residue was partitioned between EtOAc (30 mL) and water (30 mL). The organic phase was 
washed with water, dried (Na 2 S0 4 ). filtered, and concentrated. The residue was purified by flash column chromatogra- 
phy on silica gel, eluting with 25% EtOAc in hexane, to give 0.35 g (64%) of 3-f luoro-5-(4-methoxy-3,4,5,6-tetrahydro- 
2H-pyran-4-yl)phenylpropynyl ether as a pale yellow viscous liquid, which solidified upon drying: m.p. 75-77 °C. 1 H 
NMR (CDCI3/3OO MHz) 8 6.81 (d, 1H, J = 1.5 Hz), 6.75 (m, 1H), 6.62 (m 1H) ( 4.69 (d, 2H, J = 2.4 Hz), 3.82 (m, 4H), 3.0 
(S, 3H), 2.55 (t, 1H, J = 4.5 Hz), 2.1-1.8 (m, 4H). FABMS m/z = 271 (M+Li). HRMS calcd for C l5 H 18 F0 3 Li 271.1322, 
found 271.1317. 

Step 3. Preparation of 4-[2-[f4-[3-[3-fluoro-5-(3.4.5.6-tetrahvdro-4-methoxypyran-4-yl)phenoxv1-1-propvnyllphe- 
nvl]methvn-4-phenvloxazol-5-vnbenzene-sulfonamide. 

[0106] A solution of 4-[[2-(4-iodophenyi)methyl]-4-phenyloxazol-5-yl]benzene-sulfonamide (Step 1) (0.5 g, 0.97 
mmol) and 3-fluoro-5-(4-methoxy-3,4,5,6-tetrahydro-2H-pyran-4-yl)phenylpropynyl ether (Step 2) (0.28 g, 1.1 mmol) in 
dimethylformamide (2.00 mL) containing triethyl amine (0.16 mL, 1.14 mmol). was treated with PdCI 2 (PPh 3 ) 2 (0.1 g), 
and Cul (0.02 g) and stirred at room temperature for 4 h, under an argon atmosphere. The reaction mixture was parti- 
tioned between 5% citric acid (20 mL) and EtOAc (50 mL). The organic phase was washed with 5% citric acid (2 x 15 
mL), water (2x15 mL), dried (Na 2 S0 4 ), filtered, and concentrated under reduced pressure. The resulting substance 
was purified by flash column chromatography on silica gel, eluting with 40% EtOAc in hexane, to afford 0.38 g (60%) of 
4-[2-[[4-[3-[3-fluoro-5-(3 1 4,5,6-tetrahydro-4-meta 

yl]benzenesulfonamide as a pale yellow amorphous material: m.p. 86-100 °C. 1 H NMR (CDCIjj/300 MHz) 5 7.85 (d, 2H, 
J = 8.7 Hz), 7.65 (d, 2H, J = 8.7 Hz), 7.55 (m, 1H), 7.42-7.2 (m, 8H), 6.82 (br s, 1H), 6.75-6.6 (m, 2H), 4.91 (s, 2H), 4.86 
(s, 2H), 4.21 (s, 2H). 3.79 (m, 4H), 2.98 (s, 3H), 2.1-1.85 (m, 4H). FABMS m/z = 653 (M+H). HRMS calcd for 
CasH^OgFS 653.2122, found 653.2133. 

Example 13 




4-[2-[[4-[3-[3-Ruoro-5-(3,4,5,6-tetrahyart^ 
loxazol-5-yl]benzenesulfonamide 

Step 1. Preparation of 3-fluoro-5-(4-hvdrQxy-3.4.5.6-tetrahydro-2H-pyran-4-yl) phenvlpropynyl ether. 

[0107] To a solution of 3-fluoro-5-(4-hydroxy-3,4,5,6-t trahydro-2H-pyran-4-yl)-phenol [prepared as described in J. 
Med Chem., 35, 2600-2609 (1992)] (0.8 g, 3.8 mmol) in dimethylacetamide (2.00 mL), was added propargyl bromide 
(2.5 mL, 80% solution in toluene), K 2 C0 3 (0.3 g, 2.2 mmol), and 18-crown-6 (0.03 g), and the resulting mixture was 
heated at 80 °C for 24 h under a nitrogen atmosphere. The reaction mixture was diluted with cold water (50 mL) and 
extracted with EtOAc (2 x 25 mL). The organic extracts were combined, washed with water (2 x 20 mL), dried (Na 2 S0 4 ), 
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filtered, and concentrated under reduced pressure. The residual brown liquid was purified by flash column chromatog- 
raphy on silica gel, eluting with 60% EtOAc in hexane, to afford 0.5 g (53%) of 3-fluoro-5-(4-hydroxy-3,4,5,6-tetrahydro- 
2H-pyran-4*y1)phenylpropynyl ether, which crystallized from CH 2 Cl 2 /hexane as a light brown powder: m.p. 120-122 °C. 
1 H NMR (CDCI3/3OO MHz) 6 6.9 (d, H, J = 1.5 Hz), 6.64 (d, 1H, J = 9.9 Hz), 6.84 (d, 1H f J = 9.9 Hz), 4.69 (d. 2H, J = 
2.4 Hz), 3.88 (m, 4H), 2.55 (t, 1H, J = 2.4 Hz), 2.14 (m, 2H), 1.66 (m, 2H). FABMS m/z = 251 (M+H). HRMS calcd for 
C 14 H 16 F0 3 251.1083, found 251.1053. 

Steo 2. Preparation of 4-r2-ff4-r3-r3-fluoro-5-(3.4.5.6-tetrahvdro-4-h^ 
nyl1methvl1-4»phenyloxazoi-5»yl1benzenesulfonamide. 

[0108] To a solution of 4-[[2-(4-iodophenyl)methy[]-4-phenyloxazol-5-yt]benzenesulfonamide (Example 12, Step 1) 
(0.35 g, 0.68 mmol) and 3-fluoro-5-(4-hydroxy-3,4,5,6-tetra-hydro-2H-pyran-4-yl)phenylpropynyl ether (Step 1) (0.185 
g, 078 mmol) in dimethylformamide (2.0 ml_) containing triethylamine (0.15 mL, 1.1 mmol), PdCI 2 (PPh 3 ) 2 (0.1 g) and 
Cul (0.02 g) were added, and the resulting mixture was stirred at room temperature for 3 h, under an argon atmosphere. 
The reaction mixture was partitioned between 5% citric acid (20 mL) and EtOAc (50 mL). The organic phase was 
washed with 5% citric acid (2 x 15 mL), water (2 x 15 mL), dried (Na 2 S0 4 ), filtered, and concentrated under reduced 
pressure. The resulting substance was purified by flash column chromatography on silica gel, eluting with 60% EtOAc 
in hexane, to afford 0.25 g (47%) of 4-[2-[[4-[3-[3-fluoro-5-(3,4,5,6-tetrahydro^-hydroxypyran-4-yl)-phenoxy]-1-propy- 
nyl]phenyl]methyl]-4-phenyloxazol-5-yl]benzenesulfonamide as a pale yellow amorphous material: 1 H NMR 
(CDCI3/3OO MHz) 8 7.85 (d, 2H, J = 8.4 Hz), 7.66 (d, 2H, J = 8.4 Hz), 7.58 (m, 2H), 7.44 - 7.33 (m, 7H), 6.95 (br, 1H) ( 
6.82 (d, 1H, J = 10 Hz), 6.64 (d, 1H, J = 10 Hz), 4.91 (s, 2H), 4.83 (s, 2H), 4.21 (s, 2H), 3.88 (m, 4H), 2.15 (m, 2H), 1.6 
(m, 2H). FABMS m/z = 639 (M+H). HRMS calcd for C 36 H32N 2 F0 6 S 639.1965, found 639.1954. 



4-[2-[[3-Fluoro-5-(3,4,5,64etrahydro-4-me 
zenesulfonamlde „_ 

Step 1. Preparation of 2-[(4-Aminosulfonyl)phenyt1-1-(p-fluorophenvl)-ethanone. 

[01 09] Neat 2-(phenyl)-1 -(p-f luorophenyl)ethanone (6.1 0 g, 28.54 mmol) was cooled to -78 °C in a dry ice methanol 
bath. Chlorosulfonic acid (15.0 mL) was added, and the solution was warmed to room temperature over 1 h. The solu- 
tion was stirred for 2 h and poured directly into ice (500 mL in 1000 mL Erlenmeyer flask). The resulting heterogeneous 
aqueous solution was extracted with ethyl acetate (2 x 300 mL). The ethyl acetate layers were combined, extracted with 
water (1 x 100 mL) and mixed with ammonium hydroxide solution (50 mL) for 1 h. The ethyl acetate was collected, 
extracted with 1 N HCI (2 x 200 mL), brine (1 x 200 mL), and dried over sodium sulfate. The solvent was removed to a 
volume of 50 mL and crystals formed. The crystals were kept at room temperature for 4 h and collected by vacuum fil- 
tration to give 3.1 g (37%) of 2-[(4-aminosulfonyl)phenyl]-1-(p-fluoro-phenyl)ethanone: m.p. 198-204 °C. 1 H NMR 
(CD3OD/3OO MHz) 6 4.46 (s, 2H), 7.23 (t, 2H, J = 8.8 Hz), 7.43 (d, 2H, J = 8.5 Hz), 7.85 (d, 2H, J = 8.5 Hz), 8.10-8.20 
(m, 2H). FABMS m/z = 294 (M+H + ). HRMS calcd for C 14 H 13 FN0 3 S 294.0600. Found 294.0583. 



Example 14 
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Step 2. Preparation of 2-f(4-aminosulfonvnDhenvl1-2-bromo-1-(D-flLioro-Dhenvftefthanone. 

[0110] To a solution of 2-[(4-aminosulfonyl)phenyl]-1-(p-fluorophenyl)elhanone (Step 1) (2.93 g, 10.00 mmol) in 
acetic acid (25 mL) at room temperature was added 33% HBr in acetic acid (5.0 mL), followed by bromine (1 .59 g, 10.00 
mmol), and the solution was stirred at room temperature for 1 h. The acetic acid was removed at reduced pressure, and 
the resulting yellow liquid was poured into ethyl acetate (100 mL). This solution was washed with saturated sodium 
bicarbonate (2 x 1 00 mL), followed by brine (1 00 mL). The ethyl acetate layer was dried over anhydrous sodium sulfate, 
filtered, and the solvent was removed at reduced pressure to give 3.21 g (86%) of 2-[(4-aminosulfonyl)phenyl]-2-bromo- 
1 -(p-f luorophenyl)ethanone as a gummy foam: 1 H NMR (CDCI3/3OO MHz) 8 5.05 (bs, 2H), 6.30 (s, 1 H), 7. 1 6 (t, 2H, J = 
8.6 Hz), 7.67 (d, 2H, J = 8.5 Hz), 7.92 (d, 2H, J = 8.5 Hz), 8.02-8.07 (m, 2H). FABMS m/z = 389 (M+NH 3 + ). HRMS calcd 
for C 14 H 12 BrFN0 3 S 371 .9705. Found 371.9721. 

Step 3. Preparation of 4-f2-ff3-fluoro-5-(3.4.5.6-tetrahy 
nyi)oxazQi-5-y|]benzenesuifonamicie, 

[0111] A mixture of 2-[(4-aminosulfonyl)phenyl]-2-bromo-1-(p-fluorophenyl)-ethanone (Step 2) (513 mg, 1.37 
mmol) and the sodium salt of 3-fluoro-5-(4-methoxy-3 ( 4,5,6-tetrahydro-2H-pyran-4-yl)phenoxyacetic acid (Example 10, 
Step 2) (419 mg, 1.37 mmol) were combined in dimethylformamide (3.0 mL) and stirred at room temperature for 1 h. 
The solvent was removed at reduced pressure, and the residue taken up in ethyl acetate (20 mL). This solution was 
washed with saturated aqueous sodium chloride (2 x 10 mL), saturated sodium bicarbonate (2 x 20 mL), and aqueous 
sodium chloride (2x10 mL). The ethyl acetate solution was dried over sodium sulfate, and the solvent was removed at 
reduced pressure. The resulting residue was purified by flash column chromatography on silica gel to give 419 mg 
(62%) of the desired a-acyloxyketone as a white foam: m.p. 78-81 .°C. 1 H NMR (CDCI3/3OO MHz) 8 1 .91 -1 .98 (m, 4H), 
2.96 ( s, 3H), 3.80-3.83 (m, 4H), 4.83 (ab, 2H, J ab = 16.7 Hz, AV = 18.4 Hz), 4.93 (bs, 2H), 6.59 (dt, 1H, J = 10.0 Hz, J 
= 2.2 Hz), 6.98 (s, 1H), 7.13 (m, 2H), 7.59 (d, 2H, J = 8.5 Hz), 7.89-8.00 (m, 4H). FABMS m/z = 582 (M+Li + ). HRMS 
calcd for C 28 H 28 F 2 N0 8 S 576.1504. Found 576.1507. This benzoin ester (180 mg, 0.31 mmol) and ammonium acetate 
(1 80 mg, 2.5 mmol) was heated at reflux in acetic acid (5 mL) for 30 min, and the solvent was removed at reduced pres- 
sure. The resulting residue was purified by flash column chromatography on silica gel to give 65 mg (37%) of 4-[2-[[3- 
fluoro-5-(3,4,5,6-tetrahydro-4-methoxypyran-4^ 

as a white foam: m.p. 70-72 °C. 1 H NMR (CDCI3/300 MHz) 8 1.85-2.01 (m, 4H), 2.98 (s, 3H), 3.80-3.83 (m, 4H), 4.82 
(bs. 2H), 5.22 (s, 2H), 6.70-6.80 (m, 2H), 6.92 (m, 1H), 7.04-7.18 (m, 2H), 7.58-7.64 (m, 2H), 7.74 (d, 2H, J = 8.7 Hz), 
9.92 (d, 2H, J = 8.7 Hz). FABMS: m/z = 563 (M+Li). HRMS calcd for C 28 H 27 F 2 N 2 0 6 S 557.1558. Found 557.1538. 

Example 15 




4-[2-[4-[[3-Ruoro-5-(3,4,5,6-tetrahy 
yl]benzenesulfonamide 

Step 1, Preparation of methyl 4-[3-flwro-5-f4-mgthQx^^ 

[0112] A mixture of 3-fluoro-5-(4-methoxy-3 t 4,5,6-tetrahydro-2H-pyran-4-yl)phenol (Example 8, Step 4)(1 .5 g, 6.6 
mmol), methyl 4-(bromomethyl)benzoate (1 .7 g, 7.4 mmol), K 2 C0 3 (0.6 g, 4.3 mmol), 18-crown-6 (0.05 g) and Kl (0.05 
g) in dimethylacetamide (5.00 mL) was stirred at room temperature for 16 h, and at 80 °C for 2 h. The reaction mixture 
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was poured into cold water (100 ml_) and extracted with EtOAc (2 x 25 mL). The combined organic extracts were 
washed with water (2 x 25 mL), dried (Na 2 S0 4 ), filtered, and concentrated under reduced pressure. The resulting res- 
idue was purified by flash column chromatography on silica gel, eluting with 20% EtOAc in hexane, to furnish 2.2 g 
(88%) of methyl 4-[3-fluoro-5-(4-methoxy-3,4,5,6-tetrahydro-2H-pyran-4-yl)phenoxymethy(]benzoate as a white solid: 
5 m.p. 88-89 °C. 1 H NMR (CDCI3/ 300 MHz) 6 8.07 (d, 2H t J = 7.8 Hz), 7.5 (d, 2H, J = 7.8 Hz), 6.81 (s. 1 H), 6.72 (d, 1 H, 
J = 9.9 Hz), 6.6 (d, 1 H, J = 9.9 Hz), 5.12 (s, 2H), 3.93 (s, 3H), 3.82 (m, 4H), 2.97 (s, 3H), 1 .92 (m, 4H). FABMS m/z 375 
(M+H). 

Step 2. Preparation of 4-[3-f luoro-5-(4'methoxy-3.4.5.6-tetrahydro-2H-Dvran-4-vl)phenoxymethyl1benzoic acid. 

10 

10113] A solution of methyl 4-[3-fluoro-5-(4-methoxy-3,4,5,6-tetrahydro-2H-pyran-4-yl)phenoxymethyl]benzoate 
(Step 1 ) (1 .9 g, 5. 1 mmol) in THF (5.0 mL) was treated with methanolic 1 M LJOH (8.0 mL) and stirred at room temper- 
ature for 2 h. The reaction mixture was acidified with 5% citric acid and extracted with EtOAc (2 x 25 mL). The organic 
extracts were combined and washed with water (2 x 25 mL), dried (Na 2 S0 4 ), filtered, and concentrated to give the cor- 
15 responding acid (1 .7 g, 93%) as a white powder. Crystallization from EtOAc/hexane provided an analytically pure sam- 
ple of 4-[3-fluoro-5-(4-methoxy-3,4,5,6-tetrahydro-2H-pyran-4-yl)phenoxymethyl]benzoic acid: m.p 184-186 °C. 1 H 
NMR (CDCI3/3OO MHz) 5 8.14 (d, 2H, J = 8.4 Hz), 7.54 (d, 2H, J = 8.4 Hz), 6.82 (s, 1H), 6.75 (m, 1H), 6.62 (m, 1H), 
5.14 (s, 2H), 3.83 (m, 4H), 2.98 (s, 3H), 1.93 (m 4H). FABMS m/z = 360 (M + ). HRMS calcd for C20H21FO5 360.1373, 
found 360.1372. 

20 

Step 3. Preparation of 4-r2-r4-r[3-fluoro-5-(3.4.5.6-tetrahv 
phenyloxazol-5-yllbenzenesulfonamide. 

[0114] A solution of 4-[3-fluoro-5-(4-methoxy-3,4,5,6-tetrahydro-2H-pyran-4-yl)phenoxymethyl]benzoic acid (Step 
25 2) (0.6 g, 1 .67 mmol) and 2-bromo-2-[(4-aminosulfonyl)phenyl]-1 -phenyl-ethanone (0.5 g, 1 .4 mmol) in dimethyiaceta- 
mide (3.00 mL) was created with K 2 C0 3 (0.17 g, 1.23 mmol) and 18-crown-6 (0.02 g), and the resulting mixture was 
stirred at room temperature for 2.5 h. The reaction mixture was poured into cold water (50 mL) and extracted with EtOAc 
(3 x 25 mL). The organic extracts were combined and washed with water (2 x 25 mL), dried (Na 2 S0 4 ), filtered and con- 
centrate under reduced pressure to afford 0.9 g of the desired benzoin ester as an amorphous substance which was 

•0 used in the next step without further purification: FABMS m/z = 634 (M+H). HRMS calcd for C 34 H33FNS0 8 634.191 1 , 
found 634.1939. This benzoin ester (0.8 g, 1 .3 mmol) was dissolved in glacial acetic acid (8.0 mL), ammonium acetate 
(0.5 g, 6.5 mmol) was added, and the resulting mixture was heated at 1 00 °C under a nitrogen atmosphere for 3 h. After 
the removal of the solvent in vacuo, the residue was partitioned between water (50 mL) and EtOAc (30 mL). The 
organic phase was washed with water (2 x 25 mL), dried (Na 2 S0 4 ), filtered, and concentrated under reduced pressure. 
35 The resulting material was purified by flash column chromatography on silica gel, eluting with 40% EtOAc in hexane, to 
provide 0.45 g (58%) of 4-[2-[4-[[3-fluoro-5-(3,4,5,6-tetrahydro^-mefr^ 

phenyloxazol-5-yl]benzenesulfonamide as a white amorphous material: m.p. 93-99 °C. 1 H NMR (CDCI3/3OO MHz) 5 
8.19 (d, 2H, J = 8.4 Hz), 7.92 (d, 2H, J = 8.1 Hz), 7.82 (d, 2H, J = 8.7 Hz), 7.68 (m, 2H), 7.57 (d, 2H, J = 8.1 Hz), 7.45 
(m, 3H), 6.84 (s, 1H), 6.73 (d, 1H, J = 9.9 Hz), 6.64 (d, 1h, J = 9.9 Hz), 5.14 (s, 2H), 4.84 (s, 2H), 3.83 (m, 4H), 2.99 (s. 
40 3H), 1.97 (m, 4H); FABMS m/z = 615 (M+H). HRMS calcd for C34H3 2 FN 2 S0 6 615.1965, found 615.1937. 

Example 16 
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4-[5-[[3-nuoro-5-(3,4,5,6-tetrahydro-4-meth xypyran-4-yl)phenoxy]methyf]-3-phenylls xazol-4-yl]benzenesul- 
fonamide 

[0115] A solution of 4-[5-methyl-3-phenylisoxazol-4-yl]benzenesulfonamide (1.0 g, 3.2 mmol) and N, N, N\ N*- 
s tetramethylethylenediamine (1.12 g, 9.6 mmol) in tetrahydrofuran (100 mL) was cooled to -78 °C. Butyllithium (6 mL, 
1 .6 M, 9.6 mmol) was then added to this solution. After 30 min, hexachloroethane (2.27 g, 9.6 mmol) was added to the 
reaction mixture, the reaction mixture was warmed to -30 °C, and then quenched with dilute hydrochloric acid. The reac- 
. tion mixture was extracted with ethyl acetate (100 mL), washed with brine, dried and concentrated to afford a 1 :1 mix- 
ture of the desired 5-chloromethyl isoxazole product and the starting material as an inseparable mixture, which was 
w carried to the next stage without further purification. The crude 5-chloromethyl isoxazole (0.25 g, 0.718 mmol) was 
added to a solution of 3-fluoro-5-(4-methoxy-3,4 l 5,6-tetrahydro-2H-pyran-4-yl)phenol (Example 8, Step 4) (0.324 g) in 
dioxane (5 mL) and aqueous sodium hydroxide (1N, 2.86 mL), and the reaction mixture was stirred for 3 days at room 
temperature. The reaction mixture was diluted with water (20 mL) and extracted with ethyl acetate (2 x 20 mL). The 
organic layers were combined and washed with water and brine, dried, filtered, and concentrated. The resulting residue 
75 was purified by flash column chromatography on silica gel, eluting with 1:2 ethyl acetate in hexane, to give 0.130 g 
(67%) of 4-[5-[[3-fluoro-5-(3,4,5,6-tetrahydro-4-me 

nesulfonamide as a crystalline solid: 1 H NMR (CDCI3/3OO MHz) 8 7.93 (d, 2H, J = 8.5 Hz), 7.42-7.36 (m, 7H), 6.78-6.54 
(m, 3H), 5.15 (s, 2H), 3.79-3.82 (m, 4H), 2.99 (s, 3H) t 1.88-1.86 (m, 4H). FABMS m/z = 545 (M+Li). HRMS calcd for 
C 2 8H27N 2 F0 6 S 538.1652. Found 539.1652 (M+H). 

20 

Example 17 



25 



30 




35 



4-[2-[[[3-(3,4,5,6-TetrahydrcH4-metho^ 
fonamide 

40 

Steo 1. Preparation of methvl 3-rf4-methoxvMetrahvdropvran-4-vnDhenvl-methoxvacetate. 

[0116] A solution of methyl glycolate (0.35 g, 3.9 mmol) in 5 mL of anhydrous DMF was added to a suspension of 
sodium hydride (0.1 1 g, 4.6 mmol) in 5 mL of anhydrous DMF at 5 °C, and the reaction mixture was stirred for 40 min- 

45 utes at 5 °C. A solution of 3-[(4-methoxy)tetrahydropyran-4-yl]-a-bromotoluene (1 g, 3.9 mmol) in 10 mL of anhydrous 
DMF was added to the cold methyl glycolate solution while maintaining the temperature at 5 °C. The mixture was stirred 
for 2 h at 5 °C, then for 18 h at room temperature. The mixture was quenched with water (100 mL) and the aqueous 
solution was extracted with ethyl acetate (2 x 100 mL). The combined organic extracts were washed with saturated 
brine (1 x 100 mL), dried over magnesium sulfate, filtered and concentrated. The concentrated residue was purified by 

so flash column chromatography on silica gel, eluting with 25% ethyl acetate in hexane, to give 0.57 g (50%) of methyl 3- 
[(4-methoxy)-tetrahydropyran-4-yl]phenylmethoxyacetate as a clear oil: HRMS calcd for C^H^C^ 295.1545. Found 
295.1502. 

Step 2. Preparation of 3-r(4-methoxy)-tetrahydropyr an-4-vllphenvlmethoxv-acetic acid. 

55 

[0117] A solution of methyl 3-[(4-methoxy)-tetrahydropyran-4-yl]phenylmethoxy-acetate (Step 1) (0.5 g, 1.7 mmol) 
and LiOH (0.18 g, 4.25 mmol) in 10% water and methanol (5 mL) was stirred for 6 h at room temperature. The solvents 
were removed at reduced pressure, and the concentrated residue was partitioned between ethyl acetate (100 mL) and 
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1 N HCI (30 mL). The organic layer was separated and washed with saturated brine (1 x 100 mL), dried over magne- 
sium sulfate, filtered and concentrated. The concentrated residue was vacuum dried to give 0.46 g (97%) of 3-[(4-meth- 
oxy)-tetrahydropyran-4-y0phenylmethoxyacetic acid as a yellow solid: HRMS calcd for C 15 H2o0 5 280.1311. Found 
280.1304. 

5 

Step 3. Preparation of 442-rrr3-f3.4.5.6-tetrahvdro^-meft^ 
yHbenzenesulfonamide. 

[0118] An aqueous solution of 2.5 N NaOH (1.2 mL, 2.7 mmol) was added to 3-[(4-methoxy)tetrahydropyran-4- 

10 yl]phenylmethoxyacetic acid (0.76 g, 2.7 mmol) in ethanol (10 mL), and the mixture was stirred for 15 min at room tem- 
perature. The solvents were removed at reduced pressure. Several mL of absolute ethanol were added to this concen- 
trat d residue, and the mixture was again concentrated at reduced pressure. This procedure was repeated three times 
until a white solid formed, which was dried under high vacuum. The resulting carboxylic acid sodium salt was sus- 
pended in 4 mL of anhydrous DMF. A solution of 2-bromo-2-[(4-amino-sulfonyl)phenyl]-1-phenyl-ethanone (1.1 g, 2.7 

is mmol) in 4 mL of DMF was added at room temperature. The reaction mixture was stirred for 18 h at room temperature, 
and the DMF was removed at reduced pressure. Ethyl acetate (100 mL) was added to this concentrated residue, and 
this mixture was filtered. The filtrate was concentrated and dried to give the desired crude a-acyloxy ketone. Acetic acid 
(5 mL) and ammonium acetate (0.8 g, 10 mmol) were added to this concentrated residue, and this mixture was heated 
at 1 00 °C for 3 h. The reaction mixture was cooled to room temperature, and the excess acetic acid was removed under 

20 vacuum. The resulting residue was partitioned between water (100 mL) and ethyl acetate (100 mL). The organic layer 
was separated, washed with saturated aqueous sodium bicarbonate (2 x 100 mL), saturated brine (1 x 100 mL), dried 
over magnesium sulfate, filtered and concentrated. The concentrated residue was purified by flash column chromatog- 
raphy on silica gel, eluting with 20% to 45% ethyl acetate in hexane, to give 0.19 g (13%) of 4-[2-[[[3-(3,4,5,6-tetrahydro- 
4-methoxypyran-4-yl)phenylmethyI]oxy]methyl]-4-phenyloxazol-5-yl]benzenesulfonamide as a white solid: m.p. 62.1- 

25 71 .2 °C. 1 H NMR (CDCI3/3OO MHz) 8 1 .91-1 .95 (m, 4H), 2.94 (s, 3H), 3.75-3.88 (m, 4H), 4.73 (s, 2H), 4.74 (s, 2H), 4.92 
(S, 2H), 7.30-7.44 (m, 7H), 7.60-7.63 (m, 2H), 7.73-7.76 (m, 2H), 7.89-7.92 ( m, 2H). HRMS calcd for C29H 30 N 2 O 6 S 
535.1903. Found 535.1865. 




45 4-[2-[[[3-(3 J 4,5,6-Tetrahydro^-methoxypyran-4-yl)phenylmethyl]thio]methyl]-4-phenyloxazol-5-yl]benzenesul- 
fonamlde 

Step 1 . Preparation of Methyl 3-r(4-methoxy)tetrahydropyran-4-vllphenvl-methylthioacecate. 

50 [01 19] A solution of 3-[(4-methoxy)tetrahydropyran-4-y0-a-bromotoluene (1 .0 g, 3.87 mmol) in 1 0 mL of anhydrous 
THF was cooled to 5 °C. A solution of methyl thioglycolate (0.41 g, 3.87 mmol) and DBU (0.59 g, 3.87 mmol) in 10 mL 
of THF was added while maintaining the temperature at 5 °C. The reaction mixture was stirred for 2 h at room temper- 
ature. The reaction mixture was diluted with 250 mL of ethyl acetate, and the organic layer was washed with 1 N HCI (2 
x 100 mL), saturated sodium bicarbonate (1 x 100 mL), brine (1 x 100 mL), dried over magnesium sulfate, filtered and 

55 concentrated. The concentrated residue was purified by flash column chromatography on silica gel, eluting with 40% 
ethyl acetate in hexane, to give 0.87 g (72%) of methyl 3-[(4-methoxy)tetrahydropyran-4-yl]phenyl-methylthioacetate as 
a clear oil: 1 H NMR (CDCI3/3OO MHz) 5 1.94-2.09 (m, 4H), 2.97 (s, 3H), 3.08 (s, 2H), 3.73 (s, 3H), 3.77-3.92 (m, 6H), 
7.26-7.36 (m, 4H). HRMS calcd for C 16 H 2 20 4 S 311.1317. Found 311.1271. 
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Step 2. Preparation of 3-rf4-m6thoxv Vtetrahvdropyran-4-yllDhenvl metiTvl-thioacetic acid. 

[0120] A solution of methyl 3-[(4-methoxy)-tetrahydropyran^-yl]phenylmethyl-thioacetate (Step 1) (0.8 g, 2.58 
mmol) and LiOH (0.27 g, 6.44 mmol) in 1 0% water and methanol (1 0 mL) was stirred for 1 8 h at room temperature. The 

s solvents were removed at reduced pressure, and the concentrated residue was partitioned between ethyl acetate (200 
mL) and 1 N HCI (100 mL). The organic layer was separated and washed with saturated brine (1 x 100 mL), dried over 
magnesium sulfate, filtered and concentrated. The concentrated residue was vacuum dried to give 0.75 g (98%) of 3- 
[(4-methoxy)-tetrahydropyran-4-yl]phenyl-methylthioacetic acid as a clear oil: 1 H NMR (CDCI 3 /300 MHz) 8 1.94-2.10 
(m, 4H), 2.11 (s, 1H), 2.98 (s, 3H), 3.10 (s, 2H), 3.81-3.91 (m, 6H), 7.28-7.38 (m, 4H). HRMS calcd for C 15 H 20 O 4 S 

10 297.1161. Found 297.1140. 

Step 3. Preparation of 4-r2-f[f3-(3.4.5 .6-tetrahydro-4-meth^^ 
yqbenzenesurfonamide. 

is [01 21 ] An aqueous solution of 2.5 N NaOH (0.97 mL, 2.43 mmol) was added to a solution of 3-[(4-methoxy)-tetrahy- 
dropyran-4-yl]phenylmethylthioacetic acid (Step 2) (0.72 g, 2.43 mmol) in ethanol (10 mL), and the mixture was stirred 
for 15 min at room temperature. The solvents were removed at reduced pressure. Several mL of absolute ethanol were 
added to this concentrated residue, and the mixture was again concentrated at reduced pressure. This procedure was 
repeated three times until a white solid formed, which was dried under high vacuum. The resulting carboxylic acid 

20 sodium salt was suspended in 10 mL of anhydrous DMR A solution of 2-bromo-2-[(4-aminosulfonyl)phenyl]-1-phe- 
nylethanone (Example 8, Step 1) (0.86 g, 2.43 mmol) in 8 mL of DMF was added at room temperature. The reaction 
mixture was stirred for 1 h at room temperature, and the DMF was removed at reduced pressure. Ethyl acetate (100 
mL) was added to this concentrated residue, and this mixture was filtered. The filtrate was concentrated and dried to 
give the desired crude a-acyloxy ketone. Acetic acid (5 mL) and ammonium acetate (0.8 g, 10 mmol) were added to 

25 this concentrated residue, and the mixture was heated at 100 °C for 2 h. The mixture was cooled to room temperature, 
and the excess acetic acid was removed under vacuum. The resulting residue was partitioned between water (100 mL) 
and ethyl acetate (250 mL). The organic layer was separated, washed with saturated aqueous sodium bicarbonate (2 
x 100 mL), saturated brine (1 x 100 mL), dried over magnesium sulfate, filtered and concentrated. The concentrated 
residue was purified by flash column chromatography on silica gel, eluting with 40% ethyl acetate in hexane, to give 

30 0.28 g (21%) of 4-[2-[[[3-(3,4 I 5,64etrahydro-4-mett^ 

zenesulfonamide as a white solid: m.p. 77.2-81 .7 °C. 1 H NMR (CDCI3/3OO MHz) 8 1 .80-1 .94 (m, 4H), 2.93 (s, 3H), 3.76- 
3.86 (m, 6H), 3.90 (s, 2H), 4.96 (s, 2H), 7.24-7.32 (m, 3H) t 7.41-7.44 (m, 4H), 7.61-7.64 (m, 2H), 7.71 (bd, 2H, J = 8.40 
Hz), 7.91 (bd, 2H, J = 8.40 Hz). HRMS calod for C^HsoNgOgSg 551.1674. Found 551.1668. 

35 

Example 19 



40 



45 




50 

4-[2-[[[3-(3,4,5,6-TetrahydrcM-m^ 
fonamide 

Step 1. Preparation of methvl 3-rff4-methoxvMetrahvdropvran-4-vnphenvl-methvlthiolpropionata 

55 

[01 22] A solution of 3-[(4-methoxy)tetrahydropyran-4-yl]-a-bromotoluene (1 .0 g, 3.87 mmol) in 1 0 mL f anhydrous 
THF was cooled to 5 °C. A solution of methyl 3-mercaptopropionate (0.46 g, 3.87 mmol) and DBU (0.59 g, 3.87 mmol) 
in 10 mL of THF was added while maintaining the temperature at 5 °C. The reaction mixture was stirred for 1 h at 5 °C 
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and for 18 h at room temperature. The reaction mixture was diluted with 200 mL of ethyl acetate, and this solution was 
washed with 1 N HCI (1 x 100 mL), saturated sodium bicarbonate (1 x 100 mL), brine (1 x 100 mL), dried over magne- 
sium sulfate, filtered and concentrated. The concentrated residue was purified by flash column chromatography on sil- 
ica gel, eluting with 20% ethyl acetate in hexane, to give 0.94 g (75%) of methyl 3-[[(4-methoxy)-tetrahydro-pyran-4- 
5 yOphenylmethylthio]propionate as a pink oil: 1 H NMR (CDCI3/300 MHz) 8 1.93-2.09 (m, 4H) ( 2.54 (t, 2H, J « 7.4 Hz), 
2.68 (t, 2H, J = 7.5 Hz), 2.97 (s, 3H), 3.68 (s, 3H), 3.75 (s, 2H), 3.80-3.92 (m, 4H), 7.23-7.36 (m, 4H). HRMS calcd for 
C17H24O4S 325.1474. Found 325.1494. 

Step 2. Prepar ation of 3-rr(4-methoxv)tetrahvdropvran-4-vnDhenvlmethvl-thio1oroDionic acid. 



[0123] A solution of methyl 3-[[(4-methoxy)tetrahydropyran-4-yl]phenyl-methyl-thio]propionate (Step 1) (0.91 g, 2.8 
mmol) and LiOH (0.29 g, 7.01 mmol) in 10% water and methanol (10 mL) was stirred for 18 h at room temperature. The 
solvents were removed at reduced pressure, and the concentrated residue was partitioned between ethyl acetate (200 
mL) and 1 N HCI (100 mL). The organic layer was separated and washed with saturated brine (1 x 100 mL), dried over 
15 magnesium sulfate, filtered and concentrated. The concentrated residue was vacuum dried to give 0.9 g of 3-[[(4-meth- 
oxy)tetrahydropyran-4-yl]phenylmethyl-thio]propionic acid as a clear, colorless oil: HRMS calcd for C 16 H 2 20 4 S 
310.1239, found 310.1241. 

Step 3. Preparation of 4-r2-r2-rr5-(3.4.5.6-tefrahydro-4-methoxvw^ 
20 vllbenzenesulfonamide. 

[0124] An aqueous solution of 2.5 N NaOH (1 .03 mL, 2.6 mmol) was added to a solution of 3-[[(4-methoxy)tetrahy- 
dropyran-4-yl]phenylmethyfthio]propionic acid (0.8 g, 2.6 mmol) in ethanol (10 mL), and the mixture was stirred for 15 
min at room temperature. The solvents were removed at reduced pressure. Several mL of absolute ethanol were added 

25 to the concentrated residue, and the mixture was again concentrated at reduced pressure. This procedure was 
repeated three times until a white solid formed, which was dried under high vacuum. The resulting carboxylic acid 
sodium salt was suspended in 10 mL of anhydrous DMF and combined with a solution of 2-bromo-2-[(4-aminosulfb- 
nyl)pheny0-1-phenylethanone (Example 8, Step 1) (0.91 g, 2.6 mmol) in 10 mL of DMF. The resulting mixture was 
stirred for 1 8 h at room temperature, and the DMF was removed at reduced pressure. Ethyl acetate (1 00 mL) was added 

bo to this concentrated residue, and this mixture was filtered. The filtrate was concentrated and dried to give the desired 
crude ct-acyloxy ketone. Acetic acid (5 mL) and ammonium acetate (0.8 g, 10 mmol) were added to this concentrated 
residue, and this mixture was heated at 100 °C for 2 h. The reaction mixture was cooled to room temperature, and the 
excess acetic acid was removed under vacuum. The resulting residue was partitioned between water (100 mL) and 
ethyl acetate (250 mL). The organic layer was separated, washed with saturated aqueous sodium bicarbonate (2 x 100 

35 mL), saturated brine (1 x 100 mL), dried over magnesium sulfate, filtered and concentrated. The concentrated residue 
was purified by flash column chromatography on silica gel, eluting with 40% to 45% ethyl acetate in hexane, to give 0.06 
g (4%) of 4-[2-[2-[[5-(3,4,5,6-tetrahydro-4-meto 

nesulfonamide as a white solid: m.p. 60.9-66.4 °C. 1 H NMR (CDCI3/3OO MHz) 5 1 .93-2.01 (m, 4H), 2.91 -2.95 (m, 5H), 
3.12 (t. 2H, J * 7.20 Hz), 3.76-3.87 (m, 6H), 4.50 (s, 2H),7.29-7.43 (m, 7H), 7.58-7.61 (m, 2H), 7.69-7.72 (m, 2H), 7.88- 
40 7.91 (m, 2H). HRMS calcd for C30H32N2O5S2 565.1831. Found 565.1852. 
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4-[2-[3-(3,4,5,6-TetrahydrcM^me^^ 

[0125] A solution of 3-[tetrahydro-(4-methoxy)pyran-4-yl]benzyl alcohol (prepared as described in US Patent 
5,424,320) (0.07 g, 0.3 mmoJ) in 2 mt_ of anhydrous DMA was added to a suspension of sodium hydride (7.2 mg, 0.3 

s mmol) in 2 ml_ of anhydrous DMA at 5 °C, and the reaction mixture was stirred for 20 minutes at 5 °C. A solution of 4- 
[(2-chloro)-4-phenyloxazol-5-y0benzenesulfonamide in 2 mL of anhydrous DMA was then added. The reaction mixture 
was stirred for 2 h at 5 °C and for 5 h at room temperature. The reaction mixture was quenched with water (50 mL). The 
aqueous solution was extracted with ethyl acetate (2 x 50 mL). The combined organic layers were washed with satu- 
rated brine (1 x 100 mL), dried over magnesium sulfate, filtered and concentrated. The concentrated residue was puri- 

w fied by flash column chromatography on silica gel, eluting with 40% ethyl acetate in hexane, to give 0.1 g (64%) of 4-[2- 
[3-(3,4,5,6-tetrahydro-4-methoxypyran-4-yl)phen as a white 

solid: 1 H NMR (CDCI3/3OO MHz) 8 1.95-2.06 (m, 4H), 2.98 (s, 3H), 3.81-3.88 (m, 4H), 4.81 (s, 2H), 5.53 (s, 2H), 7.39- 
7.46 (m, 6H), 7.55-7.67 (m, 5H), 7.84 ( d, 2H, J = 8.70 Hz). HRMS calcd for C 28 H 2 8N 2 0 6 S 521.1746. Found 521 .1701 . 

Example 21 



20 



25 




30 

4-[2-[3-(3,4,5,6-TetrahydrcH^methoxypyra 

[0126] To a solution of 4-[(2-chIoro)-4-pheny1oxazol-5-yi]benzenesulfbnamide (0.21 g, 0.63 mmol) in 2 mL of anhy- 
drous THF at 5 °C was added a solution of 3-[tetrahydro-(4-methoxy)pyran-4-yl]benzyl mercaptan (prepared as 

35 described in US Patent 5,424,320) (0.15 g, 0.63 mmol) and DBU (95 mg, 0.63 mmol) in 5 mL of THF while maintaining 
the temperature at 5 °C. The reaction mixture was stirred for 1 h at 5 °C for 5 h at room temperature. The reaction mix- 
ture was diluted with 100 mL of ethyl acetate and washed with 1 N HCI (1 x 100 mL), saturated aqueous NaHC0 3 (1 x 
100 mL), brine (1 x 100 mL), dried over magnesium sulfate, filtered and concentrated. The concentrated residue was 
purified by flash column chromatography on silica gel, eluting with 40% ethyl acetate in hexane, to give 0.1 9 g (56%) of 

40 4-[2-[3-(3A5,6-tetrahydro-4-methoxypyran-4-yl)ph as a 

white solid: m.p. 74.7-78.5 °C. 1 H NMR (CDCI3/3OO MHz) 6 1.85-1 .97 (m, 4H), 2.92 (s, 3H), 3.71-3.85 (m, 4H), 4.48 (s, 
2H), 4.87 (s, 2H), 7.29-7.47 (m, 7H), 7.60-7.69 (m, 4H), 7.86-7.90 (m, 2H). HRMS calcd for Cgs^aNaOsSa 537.1518. 
Found 537.1516. 

45 



50 



55 



73 



EP 0 995 747 A1 



Example 22 




N-[2-[5-[4-(Aminosulfonyl)phenyl]^ 
ypyran-4-yl)phenoxy]acetamide 

Step 1. Pre paration of 4-[g-[2-(Ni?henyimethQxyca^ 

[0127] A mixture of N-phenylmethoxycarbonyl-p-alanine (1.5 g, 6.7 mmol) and 2-bromo-2-[(4-aminosulfbnyl)phe- 
nyl]-1-phenylethanone (Example 8, Step 1) (2.0 g, 5.65 mmol) in dimethylacetamide (10.00 mL) was treated with 
K 2 C0 3 (0.47 g, 3.4 mmol) and 18-crown-6 (0.033 g) and stirred at room temperature for 16 h. After the removal of the 
solvent in vacuo, the residue was partitioned between cold water (25 mL) and EtOAc (50 mL). The organic phase was 
washed with water (2 x 25 mL), dried (NagSO^, and concentrated under reduced pressure. The resulting substance 
(2.8 g) was purified by flash column chromatography on silica gel, eluting with 40% EtOAc in hexane. to afford the 
desired benzoin ester (2.0 g) as an amorphous substance which was used without further purification. The benzoin 
ester (1.6 g) was dissolved in glacial acetic acid (16 mL), treated with ammonium acetate (1.25 g, 16.2 mmol) and 
heated at 90 °C under a nitrogen atmosphere for 3 h. After the removal of the solvent in vacuo, the residue was parti- 
tioned between water (50 mL) and EtOAc (50 mL). The organic phase was washed with water (2 x 25 mL), dried 
(Na 2 S04), and concentrated under reduced pressure. The resulting material was purified by flash column chromatog- 
raphy on silica gel, eluting with 50% EtOAc in hexane, to provide 0.85 (55%) of 4-[2-[2-(N-phenylmethoxycarbonyl- 
amino)ethyl]-4-phenyloxazol-5-yl]benzenesulfonamide as a white amorphous material: 1 H NMR (CDCI3/300 MHz) 8 
7.86 (d, 2H, J = 8.4 Hz), 7.69 (d, 2H, J = 8.4 Hz), 7.59. (m, 2H), 7.40 (m, 3H), 7.33 (m, 5H), 5.45 (br, 1H), 5.10 (s, 2H), 
4.91 (s, 2H), 3.74 (q, 2H, J = 6.0 Hz), 3.09 (t, 2H, J = 6.0 Hz).; FABMS m/z = 478 (M+H). HRMS calcd for C25H24N3O5S 
478.1437. Found 478.1412. 

Step 2. Preparation pf 4-[2-(2-aminoethyl)-4-ph^nyl-Qx^zQl-5-yl1^enzenesulfQnamide. 
[01 28] A solution of 4-[2-[2-(N-phenylmethoxyc»ilDonylamino)eth^ 

(Step 1) (0.75 g, 1.6 mmol) in MeOH (15 mL) containing acetic acid (0.1 mL) was treated with 10% Pd on carbon (0.35 
g) and stirred under an atmosphere of hydrogen at 50 psi at room temperature for 2.5 h. The catalyst was removed by 
filtration, and the filtrate was concentrated under reduced pressure to afford a white powder which was purified by 
reverse-phase HPLC using a gradient of 10-90% CH 3 CN in H 2 0 to afford 0.55 g of 4-[2-(2-aminoethyl)-4-phenyloxazol- 
5-yl]benzenesulfonamide as its trrfluoroacetate salt: 1 H NMR (CD 3 OD/300 MHz) 8 7.91 (d, 2H, J = 7.9 Hz), 7.74 (m, 
2H,), 7.63 (m, 2H), 7.44 (m, 3H), 3.49 (t, 2H, J = 6.6 Hz), 3.33 (t, 2H, J = 6.6 Hz). FABMS m/z = 344 (M+H). HRMS calcd 
for C 17 H 18 N 3 0 5 S 344.1069. Found 344.1048. 

Step 3. Prep aration of N-[2 -f5-f4-(aminosulfonyl)phenyl]-4i3henyloxazol-2-yl1ethylamino1-2-[3-fluoro-5-(3.4^ 
dro-4-methoxypyran-4-vl)phenoxv]-acetamide. 

[0129] To a solution of 3-fluoro-5-(4-methoxy-3,4,5,6-tetrahydro-2H-pyran-4-yl)-phenoxyacetic add (0.24 g, 0.85 
mmol) (Examples, Step 3) in dimethylacetamide (2.00 mL) and dichloromethane (3.00 mL), HOBt (0.18 g, 1.18 mmol) 
and EDC (0.17 g, 0.89 mmol) were added, and the resulting mixture was stirred at 0 °C for 1 h. This reaction mixture 
was treated with a solution of the free amine generated by the addition of N-methylmorpholine (0.1 mL) to a solution of 
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4-[2-(2-aminoethyl)-4-pheny1oxazol-5-yl]benzenesutfonamide trifluoroacetate (0.3 g, 0.51 mmol) in dimethylacetamide 
(1 .0 ml_) at 0 °C. The resulting mixture was warmed to room temperature in 16 h. The reaction mixture was diluted with 
dichloromethane (20 ml_), and washed sequentially with 5% citric acid, (2x10 ml_), saturated NaHC0 3 (2 x10 mL), 
water, and dried (Na 2 S0 4 ). After the removal of the solvent under reduced pressure, th residue was purified by flash 
5 column chromatography on silica gel, eluting with 80% EtOAc in hexane, to afford 0.31 g (52%) of N-[2-[5-[4-(aminosul- 
fonyl)phenyl]-4-phenyloxazol-2-yl]ethylamino]-2-[3^^ 

mide as a white amorphous substance: 1 H NMR (CDCI3/3OO MHz) 5 7.88 (d, 2H, J = 8.7 Hz), 7.72 (d. 2H, J = 8.7 Hz), 
7.58 (m, 3H), 7.43 (m, 3H), 6.74 (d, 1H, J = 9.6 Hz) 6.7 (m, 1H), 6.48 (m, 1H), 4.97 (s, 2H), 4.51 (s. 2H), 3.9 (q, 2H, J 
6.0 Hz), 3.79 (m, 4H), 3.13 (t, 2H, J = 6.3 Hz), 2.95 (s, 3H), 1.84 (m, 4H). FABMS nVz = 610 (M+H). HRMS calcd for 
10 C 31 H33N307FS 610.2023. Found 610.2016. 

BIOLOGICAL EVALUATION 

Rat Carrageenan Foot Pad Edema Test 

15 

[0130] The carrageenan foot edema test was performed with materials, reagents and procedures essentially as 
described by Winter, et al., (Proc. Soc. Exp. Biol. Med., 111, 544 (1962)). Male Sprague-Dawley rats were selected in 
each group so that the average body weight was as close as possible. Rats were fasted with free access to water for 
over sixteen hours prior to the test The rats were dosed orally (1 mL) with compounds suspended in vehicle containing 

20 0.5% methylcellulose and 0.025% surfactant, or with vehicle alone. One hour later a subplantar injection of 0.1 mL of 
1% solution of carrageenan/sterile 0.9% saline was administered and the volume of the injected foot was measured 
with a displacement plethysmometer connected to a pressure transducer with a digital indicator. Three hours after the 
injection of the carrageenan, the volume of the foot was again measured. The average foot swelling in a group of drug- 
treated animals was compared with that of a group of placebo-treated animals and the percentage inhibition of edema 

25 was determined (Otterness and Bliven, Laboratory Models for Testing NSAIDs. in Non-steroidal Anti-Inflammatory 
Drugs. (J. Lombardino, ed. 1985)). The % inhibition shows the % decrease from control paw volume determined in this 
procedure and the data for selected compounds in this invention are summarized in Table I. 



TABLE I 



RAT PAW EDEMA 

% Inhibition @ 10mg/kg 
body weight 


Example 
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15 



Evaluation of COX-1 and COX-2 activity in vitro 

40 

[0131] The compounds of this invention exhibited inhibition in vitro of COX-2. The COX-2 inhibition activity of the 
compounds of this invention illustrated in the Examples was determined by the following methods. 

a. Preparation of recombinant COX baculoviruses 

45 

[0132] Recombinant COX-1 and COX-2 were prepared as described by Gierse et al, [J. Biochem., 305, 479-84 
(1995)]. A 2.0 kb fragment containing the coding region of either human or murine COX-1 or human or murine COX-2 
was cloned into a BamH1 site of the baculovirus transfer vector pVL1 393 (Invrtrogen) to generate the baculovirus trans- 
fer vectors for COX-1 and COX-2 in a manner similar to the method of D.R. O'Reilly et al {Baculovirus Expression Vec- 

50 tors: A Laboratory Manual (1992)). Recombinant baculoviruses were isolated by transfecting 4 jig of baculovirus 
transfer vector DNA into SF9 insect cells (2x1 0 8 ) along with 200 ng of linearized baculovirus plasmid DNA by the cal- 
cium phosphate method. See M.D. Summers and G.E. Smith, A Manual of Methods for Baculovirus Vectors and Insect 
Cell Culture Procedures, Texas Agric. Exp. Station Bull. 1555 (1987). Recombinant viruses were purified by three 
rounds of plaque purification and high titer (10 7 - 10 8 pfu/ml) stocks of virus were prepared. For large scale production, 

55 SF9 insect cells were infected in 10 liter fermentors (0.5 x 10 6 /ml) with the recombinant baculovirus stock such that the 
multiplicity of infection was 0.1. After 72 hours the cells were centrifuged and the cell pellet homogenized in 
Tris/Sucrose (50 mM: 25%, pH 8.0) containing 1% 3-[(3-cholamidopropyl)dimethylammonio]-1-propanesulfbnate 
(CHAPS). The homogenate was centrifuged at 1 0,000xG for 30 minutes, and the resultant supernatant was stored at - 



75 



EP 0 995 747 A1 



80°C before being assayed for COX activity. 
b. Assay for COX-1 and COX-2 activity 

[0133] COX activity was assayed as PGE 2 formed/ng protein/time using an ELISA to detect the prostaglandin 
released. CHAPS-solubilized insect cell membranes containing the appropriate COX enzyme were incubated in a 
potassium phosphate buffer (50 mM, pH 8.0) containing epinephrine, phenol, and heme with the addition of arachidonic 
acid (10 nM). Compounds were pre-incubated with the enzyme for 10-20 minutes prior to the addition of arachidonic 
acid. Any reaction between the arachidonic acid and the enzyme was stopped after ten minutes at 37°C/room temper- 
ature by transferring 40 nJ of reaction mix into 160 \i\ ELISA buffer and 25 indomethacin. The PGE 2 formed was 
measured by standard ELISA technology (Cayman Chemical). Results are shown in Table II. 

Assay for 5-Lipoxygenase activity 

[0134] TTie 5-lipoxygenase (5-LO) activity of the compounds were determined by the calcium ionophore-induced 
Leukotriene B4 (LTB4) production in human whole blood. Venous blood was collected from healthy human donors using 
heparin as an anti-coagulant. Human blood samples (0.2 ml of a 1 :4 dilution in RPM1 1640 medium) were incubated in 
96-well culture plates for 15 minutes at 37°C with test compounds dissolved in ethanol (EtOH; final concentration <1%), 
or vehicle. Typically 7 concentrations of test compounds were examined in duplicate. A-23187 [Sigma] was added to 
the blood to a final concentration of 20 ^ig/ml, and the mixtures were incubated for 10 minutes at 37°C. The reaction was 
stopped by placing the samples on ice. The samples were then centrifuged at 800 x g at 4°C for 10 minutes to pellet 
the cells, and the supernatants were recovered for quantitation of LTB4 by ELISA (Cayman Chemical Co.; sensitivity 3 
pg/ml). ICso's were estimated from a four parameter logistic model with two parameters fixed, the minimum (0% inhibi- 
tion) and maximum (100% inhibition). The IC50 value is the concentration that produces 50% inhibition between the 
fixed values of the minimum and maximum. Data is reported as the mean IC50 for each compound. Results are shown 
in Table II. 



TABLE II 



Example 


COX-2 IC 50 (*iM) 


COX-1 IC 50 (11M) 


5-LO IC 50 0iM) 


1 


<0.1 


38 


0.15 


2 


0.2 


>10 


" ~ 0.05 


3 


<0.1 


>100 


0.02 


4 


<0.1 


<0.1 


14 


5 


<0.1 


<0.1 


17 


6 


<0.1 


2.2 


0.44 


7 


<0.1 


3.8 


0.65 


8 


<0.1 


1.3 


0.3 


9 


10 


80 


>10 


12 


<0.1 


>100 


>10 


14 


<0.1 


5.0 


0.2 


16 


<0.1 


>100 


>10 


17 


0.5 


>100 


9.8 


19 


<0.1 


2.3 


>10 


21 


<0.1 


2.6 


>10 


22 


1.1 


>100 


>10 



[0135] Also embraced within this invention is a class of pharmaceutical compositions comprising the active com- 
pounds of this combination therapy in association with one or more non-toxic, pharmaceutically-acceptable carriers 
and/or diluents and/or adjuvants (collectively referred to herein as "carrier" materials) and, if desired, other active ingre- 
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clients. The active compounds of the present invention may be administered by any suitable route, preferably in the form 
of a pharmaceutical composition adapted to such a route, and in a dose effective for the treatment intended. The active 
compounds and composition may, for example, be administered orally, intravascularly (IV), intraperitoneal^, subcutane- 
ously, intramuscularly (IM) or topically. 
5 [01 36] For oral administration, the pharmaceutical composition may be in the form of, for example, a tablet, hard or 
soft capsule, lozenges, dispensable powders, suspension or liquid. The pharmaceutical composition is preferably made 
in the form of a dosage unit containing a particular amount of the active ingredient. Examples of such dosage units are 
tablets or capsules. 

[0137] The active ingredient may also be administered by injection (IV, IM, subcutaneous or jet) as a composition 
10 wherein, for example, saline, dextrose, or water may be used as a suitable carrier. The pH of the composition may be 
adjusted, if necessary, with suitable acid, base, or buffer. Suitable bulking, dispersing, wetting or suspending agents, 
including mannitol and PEG 400, may also be included in the composition. A suitable parenteral composition can also 
include a compound formulated as a sterile solid substance, including lyophilized powder, in injection vials. Aqueous 
solution can be added to dissolve the compound prior to injection, 
rs [01 38] The amount of therapeutically active compounds that are administered and the dosage regimen for treating 
a disease condition with the compounds and/or compositions of this invention depends on a variety of factors, including 
the age, weight, sex and medical condition of the subject, the severity of the inflammation or inflammation related dis- 
order, the route and frequency of administration, and the particular compound employed, and thus may vary widely. The 
prodrug compositions should include similar dosages as for the parent compounds. The pharmaceutical compositions 
20 may contain active ingredients in the range of about 0.1 to 1 000 mg, preferably in the range of about 0.5 to 250 mg and 
most preferably between about 1 and 60 mg. A daily dose of about 0.01 to 1 00 mg/kg body weight, preferably between 
about 0.05 and about 20 mg/kg body weight and most preferably between about 0.1 to 10 mg/kg body weight, may be 
appropriate. The daily dose can be administered in one to four doses per day. 

[01 39] In the case of skin conditions, it may be preferable to apply a topical preparation of compounds of this inven- 
ts tion to the affected area two to four times a day. 

[0140] For disorders of the eye or other external tissues, e.g., mouth and skin, the formulations are preferably 
applied as a topical gel, spray, ointment or cream, or as a suppository, containing the active ingredients in a total amount 
of, for example, 0.075 to 30% w/w, preferably 0.2 to 20% w/w and most preferably 0.4 to 1 5% w/w. When formulated in 
an ointment, the active ingredients may be employed with either paraffinic or a water-miscible ointment base. Atterna- 

30 tively, the active ingredients may be formulated in a cream with an oil-in-water cream base. If desired, the aqueous 
phase of the cream base may include, for example at least 30% w/w of a polyhydric alcohol such as propylene glycol, 
butane- 1 ,3-diol, mannitol, sorbitol, glycerol, polyethylene glycol and mixtures thereof. The topical formulation may desir- 
ably include a compound which enhances absorption or penetration of the active ingredient through the skin or other 
affected areas. Examples of such dermal penetration enhancers include dimethylsulfoxide and related analogs. The 

35 compounds of this invention can also be administered by a transdermal device. Preferably topical administration will be 
accomplished using a patch either of the reservoir and porous membrane type or of a solid matrix variety. In either case, 
the active agent is delivered continuously from the reservoir or microcapsules through a membrane into the active agent 
permeable adhesive, which is in contact with the skin or mucosa of the recipient. If the active agent is absorbed through 
the skin, a controlled and predetermined flow of the active agent is administered to the recipient. In the case of micro- 

40 capsules, the encapsulating agent may also function as the membrane. The transdermal patch may include the com- 
pound in a suitable solvent system with an adhesive system, such as an acrylic emulsion, and a polyester patch. 
[0141] The oily phase of the emulsions of this invention may be constituted from known ingredients in a known man- 
ner. While the phase may comprise merely an emulsif ier, it may comprise a mixture of at least one emulsif ier with a fat 
or an oil or with both a fat and an oil. Preferably, a hydrophilic emulsif ier is included together with a lipophilic emulsif ier 

45 which acts as a stabilizer. It is also preferred to include both an oil and a fat. Together, the emulsif ier(s) with or without 
stabiiizer(s) make-up the so-called emulsifying wax, and the wax together with the oil and fat make up the so-called 
emulsifying ointment base which forms the oily dispersed phase of the cream formulations. Emulsifiers and emulsion 
stabilizers suitable for use in the formulation of the present invention include Tween 60, Span 60, cetostearyl alcohol, 
myristyl alcohol, glyceryl monostearate, and sodium lauryl sulfate, among others. 

so [0142] The choice of suitable oils or fats for the formulation is based on achieving the desired cosmetic properties, 
since the solubility of the active compound in most oils likely to be used in pharmaceutical emulsion formulations is very 
low. Thus, the cream should preferably be a non-greasy, non-staining and washable product with suitable consistency 
to avoid leakage from tubes or other containers. Straight or branched chain, mono- or dibasic alky! esters such as di- 
isoadipate, isocetyl stearate, propylene glycol diester of coconut fatty acids, isopropyl myristate, decyl oleate, isopropyl 

55 palm'rtate, butyl stearate, 2-ethylhexyl palmitate or a blend of branched chain esters may be used. These may be used 
alone or in combination depending on the properties required. Alternatively, high melting point lipids such as white soft 
paraffin and/or liquid paraffin or other mineral oils can be used. 

[0143] Formulations suitable for topical administration to the eye also include eye drops wherein the active ingredi- 
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ents are dissolved or suspended in suitable carrier, especially an aqueous solvent for the active ingredients. The anti- 
inflammatory active ingredients are preferably present in such formulations in a concentration of 0.5 to 20%, 
advantageously 0.5 to 10% and particularly about 1 .5% w/w. 

[0144] For therapeutic purposes, the active compounds of this combination invention are ordinarily combined with 
one or more adjuvants appropriate to the indicated route of administration. If administered peros, the compounds may 
be admixed with lactose, sucrose, starch powder, cellulose esters of alkanoic acids, cellulose alkyl esters, talc, stearic 
acid, magnesium stearate, magnesium oxide, sodium and calcium salts of phosphoric and sulfuric acids, gelatin, acacia 
gum, sodium alginate, polyvinylpyrrolidone, and/or polyvinyl alcohol, and then tableted or encapsulated for convenient 
administration. Such capsules or tablets may contain a controlled-release formulation as may be provided in a disper- 
sion of active compound in hydroxypropyl methyl cellulose. Formulations for parenteral administration may be in the 
form of aqueous or non-aqueous isotonic sterile injection solutions or suspensions. These solutions and suspensions 
may be prepared from sterile powders or granules having one or more of the carriers or diluents mentioned for use in 
the formulations for oral administration. The compounds may be dissolved in water, polyethylene glycol, propylene gly- 
col, ethanol, corn oil, cottonseed oil, peanut oil, sesame oil, benzyl alcohol, sodium chloride, and/or various buffers. 
Other adjuvants and modes of administration are well and widely known in the pharmaceutical art. 
[0145] Although this invention has been described with respect to specific embodiments, the details of these 
embodiments are not to be construed as limitations. 

Claims 

1 . A compound of Formula I 



i 



wherein A is selected from oxazolyl, isoxazolyl, wherein A is optionally substituted with a radical selected from 
acyl, halo, alkyl, haloalkyl. cyano, nttro, carboxyl, alkoxy, oxo, aminocarbonyl, alkoxycarbonyl, carboxyalkyl, 
cyanoalkyl, and hydroxyalkyl; 

wherein Y is a radical selected from oxy, thio, suffinyl, sulfonyl, alkyl, alkenyi, alkynyl, alkyloxy, alkylthio, alkyl- 
carbonyl, cycloalkyl, aryl, haloalkyl. hydroxyalkyl, hydroxyalkyloxy, hydroxyalkyloxyalkyl, hydroxyalkylthio, 
hydroxyalkylthioalkyl, oximinoalkoxy, oximinoalkoxyalkyl, (alkyl)oximinoalkoxy, (aikyl)aximinoalkoxyalkyl, oximi- 
noalkylthio, oximinoalkylthioalkyl, (alkyl)oximinoalkylthio, (alkyl)oximinoalkylthioalkyl, carbonylalkyloxy, carbon- 
ylalkyloxyalkyl, carbonylalkylthio, carbonylalkylthioalkyl, heterocyclo, cycloalkenyl, aralkyl, heterocycloalkyl, 
acyl, alkylthioalkyl, alkyloxyalkyl, alkenylthio, alkynylthio, alkenyloxy, alkynyloxy, alkenylthioalkyl, alkynylthio- 
alkyl, alkenyloxyalkyl, alkynyloxyaikyl, arylcarbonyi, aralkylcarbonyl, aralkenyi, alkylarylalkynyloxy, alkylaryia- 
Ikenyloxy, alkylarylalkynylthio, alkylarylalkenylthio, haloalkylcarbonyl, alkoxyalkyl, alkylaminocarbonylalkyl, 
heteroaralkoxyalkyl, heteroaryloxyalkyl, heteroarylthioalkyl, heteroaralkylthtoalkyl, heteroaralkoxy, heteroar- 
alkylthio, heteroaryloxy, heteroarylthio, arylthioalkyl, aryloxyalkyl, haloaryloxyalkyl, aralkylthioalkyl, aralkoxy- 
alkyl, alkoxyaralkoxyalkyl, alkoxycarbonylalkyl, alkoxycarbonylcyanoalkenyl, aminocarbonylalkyl, N- 
alkylaminocarbonyl, N-arylaminocarbonyl, N.N-dialkylaminocarbonyl, N-alkyi-N-arylaminocarbonyl, 
cycloalkylaminocarbonyl, heterocycloaminocarbonyl, carboxyalkylaminocarbonyl, alkylcarbonylalkyl, araltoxy- 
carbonylalkylaminocarbonyl, haloaralkyl, carboxyhaloalkyl, alkoxycarbonylhaloalkyl, aminocarbonylhaloalkyl, 
alkylaminocarbonylhaloalkyl, N-alkylamino, N.N-dialkylamino, N-arylamino, N-aralkylamino, N-alkyl-N- 
aralkylamino, N-alkyl-N-arylamino, aminoalkyl, N-alkylaminoalkyl, N,N-dialkylaminoalkyl, N-arylaminoalkyl, N- 
aralkylaminoalkyl, N-alkyl-N-aralkylaminoalkyl, N-alkyl-N-arylaminoalkyl, aminoalkoxy, aminoalkoxyalkyl, ami- 
noalkylthio, aminoalkylthioalkyl, cycloalkyloxy, cycloalkylalkyloxy, cycloalkylthio, cycloalkylalkyfthio, aryloxy, 
aralkoxy, arylthio, aralkylthio, alkyteulfinyl, alkylsulfonyl, aminosulfbnyl, N-alkyrlaminosulfonyl, N-arylaminosulfo- 
nyl, arylsulfbnyl, N,N-dialkylaminosulfonyl, N-alkyl-N-arylaminosulfonyl, 
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wherein Ar is selected from aryl and heteroaryl, wherein Ar is optionally substituted with one or two substitu- 
ents selected from halo, hydroxyl, mercapto, amino, nitro, cyano, carbamoyl, alkyl, alkenyloxy, alkoxy, alkylthio, 
alkylsulfinyl, alkylsulfonyl, alkylamino, dialkytemino, haloalkyl, alkoxycarbonyl, N-alkylcarbamoyl, N,N-dialkyl- 
carbamoyl, alkanoytamino, cyanoalkoxy, carbamoylalkoxy, alkoxycarbonylalkoxy and 

R 5 



wherein R 1 is one or more substituents selected from heterocyclo, cycloalkyl, cycloalkenyl and aryl, wherein 
R 1 is optionally substituted at a substitutable position with one or more radicals selected from alkyl, haloalkyl, 
cyano, carboxyl, alkoxycarbonyl, hydroxyl, hydroxyalkyt, haloalkoxy, amino, alkylamino, arylamino, nitro, 
alkoxyalkyl, alkylsutfinyl, halo, alkoxy and alkylthio; 

wherein R 2 is selected from alkyl and amino; wherein R 3 and R 4 together form a group of the formula -B-X-B 1 
which together with the carbon atom to which B and B 1 are attached, defines a ring having 6 ring atoms, 
wherein B and B 1 , which may be the same or different, each is alkylene and X is oxy, and which ring may bear 
one, two or three substituents, which may be the same or different, selected from hydroxyl, alkyl, alkoxy, alke- 
nyloxy and alkynyloxy; 

wherein R 5 is selected from hydroxyl, alkoxy, alkylcarbonyloxy, arylcarbonyloxy, carboxyl, aminocarbonyl, 

afkylaminocarbonyl, alkoxycarbonyl, acyl, and cyano; 

wherein R 6 is selected from hydrido, alkyl, aryl and aralkyl; 

wherein R 7 is selected from alkyl, alkoxy, alkenyl and alkynyl; 

wherein R 8 is oximino optionally substituted with alkyl; and 

wherein n is 0 or 1; 

provided Ar is substituted with 



when A is oxazolyl; or a pharmaceutically-acceptable salt thereof. 

Compound of Claim 1 wherein A is selected from oxazolyl, isoxazory!, wherein A is optionally substituted with a rad- 
ical selected from acyl, halo, C r C 10 -alkyl, C r C 6 - haloalkyl, oxo, cyano, nitro, carboxyl, C r C 6 -alkoxy, aminocarbo- 
nyl, CvCe-alkoxycarbonyl, carboxy-CrC-io-alkyl, C r C 6 -cyanoalkyl, and C r C 6 -hydroxyalkyl; wherein Y is a radical 
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selected from oxy p thio, suffinyl, sulfbnyl, C-j-C^-alkyl, C 2 -C 6 -alkenyl, C 2 -C 10 -alkynyl, C-i-C-jQ-alkyloxy, CyC e - 
hydroxyalkyl, Ci-C 6 -hydroxyalkyloxy ( CrCehydroxyalkyloxyalkyl, oximino-C 1 -C 6 -alkoxy, oximino-C r C6-alkoxy- 
alkyl, CrCe-falkylJoximinoaikoxy, C r C 6 -(ali^)QximinoalkDxyalkyt, carbonyl-CrC^-alkyloxy, caibonyl-Ci-C 10 - 
alkyloxyalkyl, CrC 6 -hydrQxyalkylthio, C r C 6 -hydroxyalkylthioalkyl, oximino-C r C 6 -alkylthio ( oximino-C r C 6 -alkyrth- 
ioalkyl, Cj-CsfalkyOoximinoalkylthio, CrCe-falkyOoximinoalkylthioalkyl, cart>onyl-Ci-C6-aikylthio. carbonyl-C r C6- 
alkytthioalkyl, C^Cealkylthio, C^C^-alkylcarbonyl, C 3 -C 8 -cycloalkyl, phenyl, C r C 6 haloalkyl, 5- or 6-membered 
heterocyclo, C 4 -C 8 -cycloalkenyl, aryl-C^C^-alkyl, heterocyclo-C^C^-alkyl, acyl, C-j-Cg-alkylthioalkyi, C^C^- 
alkyloxyalkyl, C 2 -C 6 -alkenylthio, C2-C 6 -alkynylthio, C 2 -C 6 -alkenyloxy, Cg-Cg-alkynyloxy, C 2 -C 6 -alkenylthioalkyl, C 2 - 
C^-alkynylthioalkyl, C^CValkenyloxyalkyl, C 2 -Cio-aikynyloxyalkyl, phenylcartx)nyl, aryl-Ci-Cio-a'Wcarbonyl, 
aryl-C 2 -C 6 -alkenyl, (VCjQ-alkylarylaikynyloxy, Ci-C 10 -alkylarylalkenyloxy, C r C 10 -alkyIarylalkynylthio, Ci-C 10 - 
alkylarylalkenylthio, C-i-Ce-haloalkylcarbonyl, Ci-Cg-alkylaminocarbonylalkyl, heteroaryl-CVCValkoxyalkyl, heter- 
oaryloxy-C^C^-alkyl, heteroaryi-C-i -C 6 -thioalkyl, heteroaryl-Cj-Cg-alkylthioalkyl, heteroaryl-C^Cg-alkoxy, heter- 
oaryl-Ci-C 6 alkylthio, lower heteroaryloxy, lower heteroarytthio, aryl-C r C 6 . thioalkyl, aryloxy-C-i-C^-alkyl. aryl-C-|- 
C 10 -alkylthioalkyl t aryl-CrCe-alkoxyalkyl, C r C 6 -alkoxyaralkoxyalkyl p C r C 6 -alkoxycarbony!alkyi, C r C 6 -alkoxycar- 
bonylcyanoalkenyl, aminocarbonyl-CrC-io-alkyl, N-CrCg-alkylaminocarbonyl, N-phenylaminocarbonyl, N,N<li-Ci- 
C 6 -alkylaminocarbonyl, N-C-i-Cg-alkyl-N-arylaminocarbonyl, C 3 -C 8 - cycloalkylaminocarbonyl, heterocycloaminoc- 
arbonyl, carboxy-C^Cio-alkylaminocarbonyl, C^C^-alkylcarbonylalkyl, aryl-C r C 6 -alkoxycartDonylalkylaminocar- 
bonyl, haloaryl-CT -C 1 0 -alkyl, carboxy-C 1 -C 6 -haloalkyi, -C 6 alkoxycarbonylhaloaikyl, aminocarbonyl-C 1 -C 6 - 
haloalkyl, C r C 10 -alkylaminocart>onylhaloalkyl, N-C^Cg-alkylamino, N.N-di-C^Ce-alkylamino, N-phenylamino. N- 
aryl-CrC 6 alkylamino, N-CrC6-alkyl-N-aralkyiamino, N-C r C6-alkyl-N-arylamino, d-Cs-aminoalkyl, N-CvCg- 
alkylaminoalkyl, N,N-di-C r C 6 -alkylaminoalkyl, N-arylamino-CVCe-alkyl, N-aryl-C-i-Ce-alkylaminoalkyl, N-Ci-Cg- 
alkyl-N-aralkylaminoalkyl, N-Cj-Ce-alkyl-N-arylaminoalkyl, amino- C^Cg- alkoxy, amino-C-j-Ce-alkoxyalkyl, amino- 
C r C 6 -alkylthio, amino-Ci-C 6 -alkylthioalkyl, C3-C 8 -cycloalkyloxy, C3-C 8 -cycloalkylalkyloxy, C3-C 8 -cycloalkylthio, 
C 3 -C 8 -cyclo-alkylalkylthio, phenyloxy, aryl-CVCg-alkoxy, phenylthio, aryl-C-j-Cg-alkylthio, Cj-Cg- alkylsutfinyl.C-t- 
Cg-alkylsuffonyl, aminosutfonyl, N-C r C 6 -alkylaminosulfonyl, lower N-arylaminosuffonyl, lower arylsulfonyl, N,N-di- 
C r C 6 -alkylaminosulfonyl, N-C r C 6 -alkyl-N-arylaminosulfonyl, 




wherein Ar is selected from aryl selected from phenyl, biphenyl and naphthyl, and 5-and 6-membered heteroaryl, 
wherein Ar is optionally substituted with one or two substituents selected from halo, hydroxy!, mercapto, amino, 
nitro, cyano, carbamoyl, CrC-io-alkyl, C 2 -C 6 -alkenyloxy, CrCg-alkoxy, CfCg-alkylthio, C 1 -C 6 -alkylsutf inyl, C^Cq- 
alkylsuHbnyt, C^Cg-alkylamino, C r C 6 <Jialkylamino, C r C 6 -haloalky1, C-i-Cg-alkoxycarbonyi, N-C r C 6 -alkylcar- 
bamoyl, N,N-C 1 -C 6 -dialky!caftamoyl l lower alkanoylamino, C r C 6 -cyanoalkoxy ( carbamoyl-CVCg-alkoxy, <VCg- 
alkoxycarbonylalkoxy and 

R 5 



wherein R 1 is at least one substituent selected from 5- and 6-membered heterocyclo. C3-C 8 -cycloalkyl, C^Cs- 



80 



EP0995 747A1 



cycloalkenyf and aryl selected from phenyl, biphenyl and naphthyl, where R 1 is optionally substituted at a substitut- 
able position with one or more radicals selected from (VC^-alkyl, C r C 6 -haJoalkyl. cyano, carboxyl, C r C 6 -alkox- 
ycarbonyl, hydroxyl, C^Ce-hydroxyalkyl, Ci-Ce-haloalkoxy, amino, Ci-Cg-alkylamino, phenylamino. nitro, Ci-C 8 - 
alkoxyalkyl, C r C 6 -alkylsutfinyl, halo, C r C 6 -alkoxy and (VCValkylthio; wherein R 2 is selected from C r C 10 -alkyl 
and amino; wherein R 3 and R 4 together form a group of the formula -B-X-B 1 which together with the carbon atom 
to which B and B 1 are attached, defines a ring having 6 ring atoms, wherein B and B 1 , which may be the same or 
different, each is alkylene and X is oxy, and which ring may bear one, two or three substrtuerrts, which may be the 
same or different, selected from hydroxyl, C^C-io-alkyl, CrCe-alkoxy, C2-C 6 -alkenyloxy and C 2 -C 6 -alkynyloxy; 
wherein R 5 is selected from hydroxyl, CrCealkoxy, CrC^-alkylcarbonyloxy, phenylcarbonyloxy, carboxyl, aminoc- 
arbonyl, Ci-Ce-alkylaminocarbonyl, CrCe-alkoixycarbonyl, lower acyl, and cyano; wherein R 6 is selected from 
hydrido, C^Cio-alkyl, phenyl and aryl-Cf-Cio-alkyl; wherein R 7 is selected from C^C^-alkyl, Ci-C 6 -alkoxy, C^-Ce- 
alkenyl and C 2 -C 10 -alkynyl; wherein R 8 is oximino optionally substituted with alky I; and wherein n is 0 or 1; or a 
pharmaceutically-acceptable salt thereof. 

Compound of Claim 2 wherein A is selected from oxazolyl, isoxazolyi, wherein A is optionally substituted with a rad- 
ical selected from acyl, halo, C^C-iQ-alkyl, C^Ce-haloalkyl, oxo, cyano, nitro, carboxyl, C-j-Cg-alkoxy, aminocarbo- 
nyl, C-|-C 6 alkoxycarbonyl, carboxy-C-i-C^-alkyl, C 3 -C 8 - cyanoalkyl, and C r C 6 -hydroxyalkyl; wherein Y is a radical 
selected from oxy, thio, sulfinyl, sulfonyl, CrC-io-alky!, C 2 -C 6 -alkenyl, C 2 -C 10 -alkynyl, Ci-C^-alkyloxy, CyC s - 
hydroxyalkyl, C r C 6 -hydroxyalkyloxy, C r C 6 -hydroxyalkyloxyalkyl, oximino-Ci-Ce- alkoxy, oximino-CrCe-alkoxy- 
alkyl, Ci-Cs-(alkyl)oximinoalkoxy p C^-C6-(aikyl)-oximinoalkoxyalkyl, carbonyl-C^-C-io'alkyloxy, carbonyl-C-j-Cio" 
alkyloxyalkyl, CyC s - hydroxyalkylthio, C r C 6 -hydroxyalkylthioalkyl, oximino-C-j-Ce-alkylthio, oximino-CvCe-alkylth- 
ioalkyl, C^Ce^alkylJoximinoalkylthio, CrCe-falkyOoximinoalkylthioalkyl, carbonyl-CrCg-alkylthio, carbonyl-CrC 6 - 
alkylthioalkyl, C r C 6 -alkylthio, C-cC^-alkylcarbonyl, C 3 -C8-cycloalkyl ( phenyl, Ci-C 6 -haioalkyl, 5- or 6-membered 
heterocyclo, C 3 -C 8 -cycloalkenyl, aryl-C r C 10 -alkyl, heterocyclo-C r C 10 -alkyl, acyl, C.|-C 6 -alkylthioalkyl, Ct-C 10 - 
alkyloxyalkyl, C 2 -C 6 -alkenylthio. C 2 -C 6 -alkynylthio, C 2 -C 6 -alkenyloxy, C^-Ce-alkynyloxy, C 2 -C 6 -alkenylthioalkyl, C 2 - 
C 6 -alkynylthioalkyl. C2-C 6 -alkenyloxyalkyl, C^-C 6 -alkynyloxyalkyl f phenylcartoonyl, aryl-CrCiQ-alkylcarbonyl, aryl- 
C 2 -C 6 -alkenyl, C^C^-alkylarylalkynyloxy, C^C^-alMarylalkynylthio, C r C 6 -haloalkylcarbonyl, C 2 -C 6 -alkylamino- 
carbonylalkyl, aryl-Ci-Ce-thioalkyl, aryloxy- Ci-Cjo-alkyl, aryl-C r C 10 -alkylthioalkyl, aryl-Cj-Ce-alkaxyalkyl, C r C 6 - 
alkoxycarbonylalkyl, aminocarbonyl-C r C 6 -alkyl, N-C r C 6 -alkylaminocarbonyl, N-phenylaminocarbonyl, C r C 10 - 
alkylcarbonylalkyl, N-C r C 6 -alkylamino, N-phenylamino, N-aryl-C r C 6 - alkylamino, C-j-Ce-aminoalkyl, N-C r C 6 - 
alkylaminoalkyl, N-arylamino-C r C 6 -alkyl, N-aryl-CrC 6 -alkyla m ' n oa |k y'. amino-C r C 6 -alkoxy, amino-CrC 6 - 
alkoxyalkyl, amino- C^Ce-aikylthio, amino-C^Cealkylthioalkyl, C 3 -C 8 -cycloalkyloxy, (VCs-cycloalkylalkyloxy, C 3 - 
C 8 -cycloalkylthio t C 3 -C 8 -cycloalkylalkylthio, phenyloxy, aryl-C r C 6 -alkoxy, phenylthio. aryl-C r C 6 -alkylthio, C r 
Cealkylsutfinyl, C r C 6 -alkylsulfbnyl, aminosuHonyl, N-CrCe-alkylaminosulfonyl, N-phenylaminosulfonyl, phenylsul- 
fonyi, oximino, 



R 6 

R 7 R 7 



F 6 

N R 7 



O 



CN 



and 



wherein Ar is selected from aryl selected from phenyl, biphenyl, naphthyl, and 5- and 6-membered heteroaryl, 
wherein Ar is optionally substituted with one or two substituents selected from halo, hydroxyl, mercapto, amino, 
nitro, cyano, C^C^-alky!, C r C 6 -alkoxy, and 

R 5 



{-R 4 



wherein R 1 is at least one substituent selected from 5- and 6-membered heteroaryl, and aryl selected from phenyl, 
biphenyl and naphthyl, where R 1 is optionally substituted at a substitutable position with one or more radicals 
selected from CrC 10 -alkyi, C-i-Cg-haloalkyl, cyano, carboxyl, CrC 6 -alkoxycarbonyl, hydroxyl, C r C 6 -hydroxyalkyl, 
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C r C 6 -haloalkoxy, amino, nitro, C r C 6 -alkoxyalkyl, C r C 6 -alkylsuffinyl, halo, C-i-Cg-alkoxy and C r C 6 -alkyfthio; 
wherein R 2 is selected from C r C 10 -alkyl and amino; wherein R 3 and R 4 together form a tetrahydropyran ring and 
which ring may bear one, two or three substituents. which may be the same or different, selected from hydroxy! , C 1 - 
C 10 -alkyl, and CrCg-alkoxy; wherein R 5 is selected from hydroxyl and C r C 6 -alkoxy; wherein R 6 is selected from 
hydrido, CrC 10 -alkyl, phenyl and aryl-CrCuj-alkyl; and wherein R 7 is selected from C-j-Cio-alkyl, CvCealkoxy, C2- 
C 6 -alkenyl and C 2 -C 10 -alkynyl; or a pharmaceutically-acceptable salt thereof. 

4. Compound of Claim 3 wherein A is selected from oxazolyl, isoxazolyl, wherein A is optionally substituted with a rad- 
ical selected from acyl, halo, C r C 10 -alkyl, C 1 -C 6 -haloalkyl, oxo, cyano, carboxyl, C r C 6 -alkoxy ( aminocarbonyl, C r 
C 6 -alkoxycarbonyl, carboxy-C r C 10 -alkyl, C-i-Ce-cyanoalkyi, and C^Ce-hydroxyalkyl; wherein Y is a radical 
selected from oxy, thio, sulfinyl, sulfonyl, CrC^-alky!, C2-C 10 -alkynyl, C 2 -C 6 -alkenyl, aryl, C 3 -C 8 -cycloalkyl, 5- or 
6-membered heterocyclo, aryi-Ci-C^-alkyl, Ci-Cio-alkyloxy, aryloxy, arylthio, 5- or 6-membered heterocyclooxy, 
aryl-CrCealkylthio, aryl-CvC^-alkyloxy, Ci-C 6 alkylthio, C 2 -C 6 - alkynyioxy, C2-C 6 -alkynylthio, C 2 -C 10 -alkynyloxy- 
alkyl, C 2 -C 6 - alkenyloxy, C 2 -C 6 -alkenylthio, C 2 -C 6 -alkenyloxyalkyl, CrC^-alkyloxyalkyl, C r C 10 -alkylthioalkyl. Cy 
C 6 -hydroxyalkyloxy, C^C-jQ-alkylarylalkynyloxy, C^Cg-alkoxycarbonylalkyl, C 1 -C 6 -hydroxyalkyloxyalkyl, oximino- 
C^Cg-alkoxy, oximino-C 1 -C 6 -alkoxyalkyl, C-i-Ce-falkyOoximinoalkoxy, C-|-C6-(alkyl)oximinoalkoxyalkyl, carbonyl- 
CT-C-io-alkyloxy, carbonyl-C 1 -C 10 -alkyloxyalkyl, 



wherein Ar is selected from phenyl, thienyl, oxazolyl, furyl, pyrrolyl, thiazolyl, imidazolyl, isothiazolyl, isoxazolyl, 
pyrazolyl, and pyridyl, wherein Ar is optionally substituted with one or two substituents selected from halo, hydroxyl, 
mercapto, CvC^-alkyl, C^Ce-alkoxy, and 



wherein R 1 is at least one substituent selected from thienyl, oxazolyl, furyl, pyrrolyl, thiazolyl, imidazolyl, isothia- 
zolyl, isoxazolyl, pyrazolyl, cyclopentenyl, pyridyl, and phenyl, where R 1 is optionally substituted at a substitutable 
position with one or more radicals selected from Cj-C-to-alkyl, C r C 6 -haloalkyl, hydroxy!, C r C 6 -hydroxyalkyl, C r 
C 6 -haloalkoxy, nitro, C^Cg-alkoxyatkyl, halo, C r C 6 -alkoxy and C r C 6 -alkytthio; wherein R 2 is selected from C r 
C 10 -alkyl and amino; wherein R 3 and R 4 together form a tetrahydropyran ring, and which ring may bear one, two or 
three substituents, which may be the same or different, selected from hydroxyl, C r C 10 -alky1, and C r C 6 -alkoxy; 
wherein R 5 is selected from hydroxyl and C r C 6 -alkoxy; wherein R 6 is selected from hydrido, and C r C 10 -alkyl; and 
wherein R 7 is selected from C-i-C^-alkyl and C r C 6 -alkoxy; or a pharmaceutically-acceptable salt thereof. 

5. Compound of Claim 4 wherein A is selected from oxazolyl, isoxazolyl, wherein A is optionally substituted with a rad- 
ical selected from acyl, f luoro, chloro, bromo, methyl, trifluoromethyl, oxo, cyano, carboxyl, methoxy, aminocarbonyl, 
methoxycarbonyl, ethoxycarbonyl, acetyl, carboxypropyl, and hydroxymethyl; wherein Y is a radical selected from 
oxy, ethyl, propyl, isopropyl, butyl, 1-propynyl, 2-propynyl, methylcxy, ethyloxy, propyloxy, methylthio, (Z)-1-propeny- 
loxy, (E)-2-propenyloxy, (Z)-2-propenyloxy, (E)-l-propenyloxy, (Z)-1-propenyloxymethyl, (E)-2-propenyloxymethyl, 
(Z)-2-propenyloxymethyl, (E)-l-propenyloxymethyl, 1 -propynyloxy, 2-propynyloxy, 1-propyrryrthio, 2-propynylthio, 
hydroxymethyloxy, 1-hydroxyethyloxy, 2-hydroxypropyloxy, hydrcxymethyloxymethyl, 1-hydroxyethyloxymethyl, 2- 
hydroxypropyloxymethyl, methyloxymethyl, ethyloxymethyl, propyloxymethyl, 1-propynyloxymethyl, oximinomethyl- 
oxy, oximinomethytoxymethyl, (methyl)oximinomethyloxy, (methyl)oximinomethyloxymethyl p triazolylmethyloxy, tria- 
zolylmethyloxymethyl, 1-(methoxycarbonyl)ethyl, methyrthiomethyl, ethylthiomethyl, methylphenylpropynyloxy, N- 
ethyl-N-methylaminocarbonylmethytoxy, N-ethyl-N-methylaminoethyloxy, carbonylmethyloxy, carbonylbutyloxy, and 
carbonylmethyloxymethyl; wherein Ar is selected from thienyl, pyridyl, thiazolyl, and phenyl, where Ar is optionally 
substituted with one or two substituents selected fr m f luoro, chloro, bromo, hydroxyl, mercapto, methyl, methoxy, 
and 
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R 5 



•R 4 



R 3 



wherein R 1 is selected from thienyl, oxazolyl, furyl, pyrrolyl, thiazolyl, imidazolyl, isoxazolyl, pyrazolyl, pyridyl, and 
phenyl, where R 1 is optionally substituted at a substitutable position with one or more radicals selected from methyl, 
trifluoromethyl, hydroxyl, hydroxymethyl, trifluoromethoxy, nitro, methoxymethyl, f luoro, chloro. bromo, methoxy and 
methylthio; wherein R 2 is methyl or amino; wherein R 3 and R 4 together form a tetrahydropyran ring, and which ring 
may bear one, two or three substituents, which may be the same or different, selected from hydroxyl, methyl, and 
methoxy; and wherein R 5 is selected from hydroxyl and methoxy; or a pharmaceutically-acceptable salt thereof. 

Compound of Claim 5 selected from compounds and their pharmaceutically-acceptable salts, of the group consist- 
ing of 

4-(2-[[3-fluoro-5-(tetrahydro-4-methoxypyran-4-yl)^^ 
methyl 5-[4-(aminosulfonyl)phenyi]-a-[[3-(tetra^ 
acetate; 

N-[2-[5-[4-(aminosulfonyl)phenyQ-4-ph 
yOphenoxy-N-methylacetamide; 

N-[2-[4-[4-(aminosulfonyl)phenyl]-5-phenyloxazol-2-y0ethyl]-2-[3-fluoro-5-(tetrahydro-4-methoxypyra 

yl)phenoxy-N-methylacetamide; 

4-[2-[[2-[3-fluoro-5-(tetrahydro-4-me 

yl]benzenesulfonamide; 

4-[2-[[2-[3-fluoro-5-(teftrahydro-4^ 

yl]benzenesulfbnamide; 

4-[2-[[4-t3-[3-fluoro-5-(tetrahydro-4-methox 

yl]benzenesulfonamtde; 

4-[2-[[4-[3-[3-fluoro-5-(tetrahydro-4-hydroxypyra^^ 
yl]benzenesulfonamide; 

4^2-[[3-fluoro-5-(tetrahydro-4-methoxypyran-4^ 
fonamide; 

4-[2-[4-[[3-fluoro-5-(tetrahydro-4-methQxypyran-4-yl)phenoxy]methy0phenylmethyl]-4-^ 
zenesulfonamide; 

4-[5-[[3-fluoro-5-(tetrahydro-4-methoxypyran-4^^^ 
mide; 

4-[2-[[[3-(tetrahydro^-methaxypyran-^^ 

4-[2-[[[3-(tetrahydro-4-methaxypy^ 

4-[2-[[I3-(tetrahydro^-methQxypyran-4-yl^ 

4-[2-[3-(tetrahydro-4-methoxypyran-4-yl)phenyl]m^ 

4-[2-[3-(tetrahydro-4-methoxypyran-4-y0phen^ 

N-[2-[5-[4-(aminosulfonyl)phenyQ-4-phenyloxazol-2^ 

4-yl)phenoxy]acetamide; 

4^2-[3-(4-methoxy-3,4,5,6-tetrahydro-2H-pyran^ 

4-[2-[3-fluoro-5-(4-methoxy-3,4 ( 5,6-tetrahydro-2H-pyran-4-yl)phenoxy]-4-phenyh 
mide; 

4-(4-fluorophenyl)-2-[[3-fluoro-5-(3,4,5,6-teta^ 
sulfonyl)pheny])oxazole; and 

4-(4-fluorophenyl)-5-(4-(methylsuifbnyl)phenyl)-2-[[3-(3 1 4,5,6-tetrahydro-4^ 
noxy)methyl]oxazole. 

A compound of Formula II 
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wherein A is selected from oxazolyl, isoxazolyl, wherein A is optionally substituted with a radical selected from 
acyl, halo, hydroxyl, C-i-C^-alkyl, C-,-C 6 -haloalkyl, oxo, cyano, nitro, carboxyl, C-|-C 6 -alkoxy, aminocarbo- 
nyl.C-j-Cs-alkoxycarbonyl, carboxy-C^C^-alkyl. C-i-^-cyanoalkyl, and C-i-Ce-hydroxyalkyl; 
wherein Y is a radical selected from oxy, thio, sulfinyl, sulfonyl, C^C-io-alkyl, C 2 -C 10 -alkynyl, C 2 -C 6 - alkenyl, 
C r C 6 -hydroxyalkyl, aryl, C 3 -C 8 -cycloalkyl, 5- or 6-membered heterocyclo, aralkyl, CrC^-alkyloxy, aryloxy, 
arylthio, C 3 -C 8 -cycloalkyloxy, 5- or 6-membered heterocyclooxy, aryl-C r C 6 -alkylthio ( aryl-CrC^-alkyloxy, Cj- 
C 6 -alkylthio, C 2 -C 8 -alkynyloxy, C 2 -C 6 - alkynylthio, C^-Ce- alkynyioxyalkyl, C2-C 6 -alkenyloxy, C2-C 6 - alke- 
nylthio, C 2 -C 6 - alkenyloxyalkyl, Ct-CKj-alkyloxyalkyl, C r C 6 -alkytthioalkyl, C^Ce-hydroxyalkylthio, C r C 6 - 
hydroxyalkylthioalkyl, Qximino-C r C 6 -alkylthio, oximino-C r C 6 -alkylthioalkyl, C r C 6 -(aityl)oximinoalkylthio, Cy 
C 6 -(alkyl)oximinoalkylthioaikyl, C r C 10 -alkylarylalkynyloxy, di-Ci-Ce-alkylaminoalkyloxy, di-Ci-Ce-alkylaminoc- 
arbonylalkyloxy, C r C 6 -alkoxycarbonylalkyl, carbonyl-C r C 6 -alkylthio, carbonyl-Ci-Ce-alkylthioalkyl, C r C6- 
hydroxyalkyloxy, C t -C 6 -hydroxyalkyloxyalkyl, oximino-C 1 -C 6 -aikoxy, oximino-Ci -C 6 -alkoxyalkyl, Ci -C 6 - 
(alkyl)oximinoalkoxy, CrCe-talkyOoximinoalkoxyalkyI, carbonyl-C-j-C^-alkyloxy, and carbonyl-CrC-io-alky- 
loxyalkyl; 

wherein R 1 is a substituent selected from 5- and 6-membered heterocyclo, C 3 -C 8 -cycloalkyl, C 4 -C 8 -cycloalke- 
nyl and awl selected from phenyl, biphenyl and naphthyl, wherein R 1 is optionally substituted at a substitutable 
position with one or more radicals selected from Ci-Cio-alkyl. C r C 6 -haloalkyl, cyano, carboxyl, CrCe-alkoxy- 
carbonyl, hydroxyl, C-|-C 6 -hydroxyalkyl, Ci-C6-haloaIkoxy, amino, CrCe-alkylamino, phenylamino, Ci-C 8 - 
alkoxyalkyl, C^Ce-alkylsulfinyl, halo, C^Cg-alkoxy and Ci-C 8 -alkylthio; 
wherein R 2 is selected from CyC<[ o-alkyl and amino; 

wherein R 9 is one or two substituents selected from halo, hydroxyl, amino, nitro, cyano, carbamoyl, alky!, alke- 
nyloxy, alkoxy, alkylthio, alkylsuffinyl, alkylsulfonyl, alkylamino, dialkylamino, hatoalkyl, alkoxycarbonyl, N-alkyl- 
carbamoyl, N,N-dialkylcarbamoyl, alkanoylamino, cyanoalkoxy carbamoylalkoxy, and alkoxycarbonylalkoxy; 
and 

wherein R 10 is selected from hydrido, alkyl, alkenyl, alkynyl, cyanoalkyl, alkanoyl, and benzoyl optionally sub- 
stituted with a substituent selected from halo, alkyl and alkoxy; 
or a pharmaceutically-acceptable salt thereof. 

Compound of Claim 7 wherein A is selected from oxazolyl, isoxazolyl, wherein A is optionally substituted with a rad- 
ical selected from acyl. halo, hydroxyl, C r C 10 -alkyl, C.|-C 6 -haloalkyl, oxo, cyano, nitro, carboxyl, C-i-Cg-alkoxy, ami- 
nocarbonyl, CrCe-alkoxycarbonyl, carboxy-C^^-alkyl, C r C 6 -cyanoalkyl, and C r C 6 -hydroxyalkyl; wherein Y is 
a radical selected from oxy, C r C 10 -alkyl, C 2 -C 10 -alkynyl, 5- or 6-membered heterocyclo, heterocylo- CrC^-alky- 
loxyalkyl, C 1 -C 6 hydroxyalkyl,C 1 -C 10 -alkyloxy, C^Ce-alkylthio, C-i-C-io-aikyloxyalkyl, (^-Cg-alkenyloxy, C 2 -C 6 - alke- 
nyloxyalkyl, C2-C 6 -alkynyloxy, C^Ce-alkynylthio, C2-C 6 -alkynyloxyalkyl t C-i-Ce-alkytthioalkyl, C^Cg- 
hydroxyalkylthio, C t -C 6 -hydroxyalkylthioalkyl, oximino-C 1 -C 6 -alkyithio, oximino-C 1 -C 6 -alkylthioalkyl, Ci -C 6 - 
(alkyl)oximinoalkytthio, C 1 -C € -(alkyl)oximinoalkylthioalkyl, carbonyl-C r C 6 -alkylthio ( carbonyl-CrCe-alkylthioalkyl, 
C^-Cio-alkylarylalkynyloxy, di-Cj-Cg- alkylaminoalkyloxy, di-CvCg-alkylaminocarbonylalkyloxy, C r C 6 -alkoxycarb- 
onylalkyl, C r C 6 -hydroxyalkyloxy, C r C 6 -hydroxyalkyloxyalkyl, oximino-C r C 6 -alkoxy, oximino-C 1 -C 6 -alkoxyalkyl l 
C r C 6 -(alkyl)oximinoalkoxy, C r C 6 -(alkyl)oximinoalkoxyalkyl, cartDonyl-C-i-C-io-alkyloxy, and carbonyl-C^C^-alky- 
loxyalkyl; wherein R 1 is phenyl optionally substituted at a substitutable position with one or more radicals selected 
from C-1-C^-alkyl, C<|-C 6 -haloalkyl, hydroxyl, Ci-C 6 -hydroxyalkyl, halo, and C 1 -C 6 -alkoxy; wherein R 2 is selected 
from C r C 10 -alky1 and amino; wherein R 9 is one or two substituents selected from halo, hydroxyl, amino, C r C 10 - 
alkyl, C r C 6 -alkoxy; and wherein R 10 is selected from hydrido, and C r C 10 -alky1; or a pharmaceutically-acceptable 
salt thereof. 

Compound of Claim 8 wherein A is selected from oxazolyl, isoxazolyl, wherein A is optionally substituted with a rad- 
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teal selected from formyl, fluoro, chloro, bromo, hydroxyl, methyl, ethyl, isopropyl, butyl, ferf-butyl, isobutyl, pentyl, 
hexyl, fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl, dichloromethyl, trichloromethyl, pentafluoroethyl, 
heptafluoropropyl, fluoromethyl, difluoroethyl, difluoropropyl, dichloroethyl, dichloropropyl, oxo, cyano, nitro, car- 
boxyl, methoxy, elhoxy, propoxy, n-butoxy, pentoxy, hexyloxy, methylenedioxy, aminocarbonyl, methoxycarbonyl, 
carboxypropyl, carboxymethyl, carboxyethyl, cyanomethyl, and hydroxymethyl; wherein Y is a radical selected from 
oxy, ethyl, propyl, isopropyl, butyl, 1-propynyl, 2-propynyl, methyioxy, ethyloxy, propyloxy, methylthio, (Z)-1-propeny- 
loxy, (E)-2-propenyloxy, (Z)-2-propenyloxy, (E)-l-propenylaxy, (Z)-1-propenytoxymethyl, (E)-2-propenyloxymethyl, 
(Z)-2-propenyloxymethyi, (E)-1 - propenyloxymethyl, 1 -propynyloxy, 2-propynyloxy, 1-propynylthio, 2-propynylthio, 
hydroxymethyl, hydroxyethyl, hydroxypropyl, hydroxymethyloxy, 1 -hydraxyethyloxy, 2-hydroxypropyloxy, 
hydroxymethyloxymethyl, 1-hydroxyethyloxymethyl, 2-hydroxypropylaxymethyl, methyloxymethyl, ethyloxymethyl, 
propyloxymethyl, 1-propynyloxymethyl, hydroxymethylthio, 1 -hydroxyethylthio, 2-hydroxypropylthio, hydroxymethyl- 
thiomethyl, 1-hydroxyethylthiomethyl, 2-hydroxypropylthiomethyl, oximinomethylthio, oximinomethylthiomethyl, 
(methyl)oximinomethylthio, (methyl)oximinomethylthiomethyl, triazolylmethyloxy, triazolylmethyloxymethyl, carbon- 
ylmethylthio. carbonylbutylthio, carbonylmethylthiomethyl, oximinomethyloxy, oximinomethyloxymethyl, 
(methyl)oximinomethyloxy, methylthiomethyl, (methyl)oximinomethyloxymethyl, ethylthiomethyt, 1 -(methoxycarbo- 
nyl)ethyl, methylphenylpropynytoxy, N-ethyl-N-methylaminocarbonylmethyloxy, N-ethyl-N-methylaminoethyloxy, tri- 
azolyl, carbonylmethyloxy, carbonylbutyloxy, and carbonylmethyloxymethyl; wherein R 1 is phenyl optionally 
substituted at a substitutable position with one or more radicals selected from methyl, ethyl, isopropyl, butyl, tert- 
butyl, isobutyl, pentyl, hexyl, fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl, dichloromethyl, trichlo- 
romethyl, pentafluoroethyl, heptafluoropropyl, fluoromethyl, difluoroethyl, difluoropropyl, dichloroethyl, fluoro, 
dichloropropyl, hydroxy!, hydroxymethyl, chloro, bromo, methoxy, ethoxy, propoxy, n-butoxy, pentoxy, and hexyloxy; 
wherein R 2 is selected from methyl and amino; wherein R 9 is one or two substituents selected from fluoro, chloro, 
bromo, hydroxyl, amino, methyl, ethyl, isopropyl, butyl, /erf-butyl, isobutyl, pentyl, hexyl, methoxy, ethoxy, propoxy, 
n-butoxy, pentoxy, and hexyloxy; and wherein R 10 is selected from hydrido, and methyl; or a pharmaceutically- 
acceptable salt thereof. 

10. A pharmaceutical composition comprising a therapeutically-effective amount of a compound of Claim 1-9, or a 
pharmaceutically-acceptable salt thereof. 

11. Use of a therapeutically-effective amount of a compound of Claim 1-9, or a pharmaceutically-acceptable salt 
thereof, for preparing a medicament for treating a condition benefited by the inhibition of 5-lipoxygenase, cycloox- 
ygenase-2 or both 5-lipoxygenase and cycylooxygenase-2. 

12. Use according to Claim 1 1 wherein the condition is inflammation or an inflammation-associated disorder. 

13. Use according to Claim 12 wherein the condition is inflammation. 

14. Use according to Claim 12 wherein the condition is an inflammation-associated disorder. 

1 5. Use according to Claim 1 4 wherein the inflammation-associated disorder is arthritis. 

16. Use according to Claim 14 wherein the inflammation-associated disorder is pain. 

1 7. Use according to Claim 1 4 wherein the inflammation-associated disorder is fever. 



85 



EP 0 995 747 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Appucraon nuniar 

EP 00 10 0201 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation ot document with Indleatlon, where appropriate, 
ot relevant passages 



Relevant 
to ctatm 



CLASS FICATtON Of THE 
APPLICATION (taLCI.7) 



0,Y 



D.Y 



U0 94 27980 A (G.D.SEARLE & CO ) 
8 December 1994 (1994-12-08) 

* claims * 

GRAHAM C. CRAWLEY ET AL: 
"Methoxytetrahydropyrans.A new series of 
selective and orally potent 5-lipoxygenase 
inhibitors" 

JOURNAL OF MEDICINAL CHEMISTRY. , 
vol. 35, no. 14, 

10 July 1992 (1992-07-10), pages 
2600-2609, XP002012228 

AMERICAN CHEMICAL SOCIETY. WASHINGTON., US 
ISSN: 0022-2623 

* the whole document * 



1-17 



1-17 



C07D413/12 

C070413/10 

A61K31/422 

A61K31/4155 

A61P29/00 

C07D263/32 



US 5 380 738 A (NORMAN BRYAN H 
10 January 1995 (1995-01-10) 
* the whole document * 



ET AL) 



WO 95 00501 A (MERCK FR0SST CANADA INC 
5 January 1995 (1995-01-05) 
* claims * 



1-17 



1-17 



TECHNICAL RE LOS 
SEARCHED (M.O.7) 



C070 

A61K 
A61P 



The present search report has been drawn up tor all claims 



Plaoo o* tearcfc 

THE HAGUE 



Date of ocmpbtion of the a*aroh 

29 February 2000 



Henry, J 



CATEGORY Of CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant If combined wrtth another 

document of the same category 
A : technological background 
O : non-wrtften disdosure 
P : intermediate document 



T : theory or prlncIpe underfyfng the Invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited n the application 
L : document dted tor other reasons 



& : member of the same patent family, corresponding 
document 



86 



EP 0 995 747 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 00 10 0201 



"This annex lists the patent family members relating to the patent documents cited In the above-mentioned European search report. 
The members are as contained In the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

29-02-2000 



Patent document 




Publication 




Patent family 




Publication 


ched in search report 




dale 




member(s) 




date 


W0 9427980 


A 


08-12-1994 


US 


5380738 A 


10-01-1995 






AU 


6949594 


A 


20-12-1994 






EP 


0699192 A 


06-03-1996 






JP 


8510736 T 


12-11-1996 






US 


5719163 A 


17-02-1998 


US 5380738 


A 


10-01-1995 


AU 


6949594 A 




20-12-1994 






EP 


0699192 A 


06-03-1996 






JP 


8510736 T 


12-11-1996 






WO 


9427980 A 


08-12-1994 






US 


5719163 A 


17-02-1998 


W0 9500501 


A 


05-01-1995 


US 


5474995 


A 


12-12-1995 






AT 


165825 


T 


15-05-1998 






AU 


1913297 


A 


14-08-1997 






AU 


691119 


B 


07-05-1998 






AU 


6197096 


A 


31-10-1996 






AU 


6967494 


A 


17-01-1995 






B6 


100247 


A 


28-06-1996 






BR 


9406979 


A 


05-03-1996 






CA 


2163888 


A 


05-01-1995 






CA 


2176973 


A 


25-12-1994 






CA 


2176974 


A 


25-12-1994 






CN 


1125944 


A 


03-07-1996 






CZ 


9503146 


A 


15-05-1996 






DE 


69410092 


D 


10-06-1998 






EP 


0705254 


A 


10-04-1996 






EP 


0754687 


A 


22-01-1997 






EP 


0822190 


A 


04-02-1998 






EP 


0980866 


A 


23-02-2000 






re 

bo 


2115237 


T 








FI 


956119 


A 


19-12-1995 






HR 


940373 


A 


31-12-1996 






HU 


74070 


A 


28-10-1996 






JP 


2977137 


B 


10-11-1999 






JP 


9500372 


T 


14-01-1997 






LV 


12209 


A 


20-01-1999 






LV 


12209 


B 


20-03-1999 






MX 


9404749 


A 


31-01-1995 






NO 


955256 


A 


23-02-1996 






NZ 


267386 


A 


26-02-1998 






PL 


312196 


A 


01-04-1996 






SG 


52703 


A 


28-09-1998 






SI 


705254 


T 


31-08-1998 






SK 


150295 


A 


08-01-1995 






US 


5536752 


A 


16-07-1996 



For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



87 



EP 0 995 747 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 00 10 0201 



This annex lists the patent family members relating to the patent documents cited In the above-mentioned European search report. 
The members are as contained In the European Patent Office EDP (He on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

29-02-2000 



Patent document 
cited in search report 



Publication 
date 





Patenl family 


Publication 




members) 


date 


us 


5550142 A 


27-08-1996 


us 


5710140 A 


20-01-1998 


us 


5840746 A 


24-11-1998 


ZA 


9404501 A 


13-03-1995 


AU 


1269495 A 


01-08-1995 


BG 


100350 A 


31-12-1996 


BR 


9408478 A 


26-08-1997 


CA 


2180651 A 


13-07-1995 


WO 


9518799 A 


13-07-1995 


CN 


1143365 A 


19-02-1997 


EP 


0739340 A 


30-10-1996 


FI 


962800 A 


06-09-1996 


HU 


74986 A 


28-03-1997 



W0 9500501 



s 

<? 

•» For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



88 



